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of ;he lnv:tatmnal Conference on ’
", When' we recall that the first confe onih,
g tﬂta; of seven testing leaders! T

lar’the Conference brﬂught

. tive' of their partlclpatmn in the
ticm to its subceds, - -

“We dre mdeed deegly mdebted taﬁz"\’alter Du}osf for his EET ert
chﬂmpansth

., energy with which he planned and conducted the program. To
hlm goes the.full credit for thq enthusiastic response to the Con-

fEIEflCE and. thh it the smcere thzmks of ETS for a most success- -

ful meetug v : o
Loty HENT{Y_ G;L;LJN:ZEY r
L L - President '
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H in 1938773tﬁ'racted =

therésp@nses of those
wve been very well re-: '
CEIVEd due m very Iargg part to the c@mpetence of the speakers .
-/ .and the excellence of ‘their papers, ETS is particularly apprecia- .
,5:" nference and their Qﬂﬂtﬂblk W

the Umted Stateg &n R

the 1953 ¢ Conference and for the imagimatioh and ’



ejgj:he ‘time to: plan ‘the 19§3 Inwf,at:lcmal Gnnjerence on
Prbblems ‘i fact stood out as 'bémg of paramount im--
that; thisWas no’longer a. small gathering of
; e &Eﬁﬁtﬂty‘bf*mterésrThEﬂnvi’j‘*
ior h »reaéhéd nesrl LODO narhes and the fields of spe- | ;]:
LR BN - 1) ‘_m:n ‘repré;ented, whlle havﬁg measurement ovartanés, ‘ ’
Lo " "were 'nﬂeﬂ;haless very dwemﬁed For t]ns feason, the plan was:
"7 I hit-upon of dividing up the. secapd hour ‘into five sectional meet- -
' ings, planned’ especially to cater. to- more specialized interests. |©
e ,Couz;ttlg the ‘genéral sessions and - the. ltmcheon meeting a total ™ ..
f“iﬂfgapaperswe:epresentgd:'lﬂa]l tsmpezsansaﬁﬁaﬂgdff :

SRR . the cconference ‘and‘a’ substantial- maf of thnse rfluestlaned
e ot %gmved of this, Pmm d;vers:ﬁcatlan i
SRR The substantially larger number of- papers and hence the .-

', greater cost of producing the Proceedings posed another problem, -
which has been met this year éby making a modest gharge

-l volume, This has the added a vantage of making.the Proceedings ™
""" more generally available and in view of the excellence of the =
~ papers presented and their permaneﬂt va]ue, this is especially
" desirable. The luncheon address by D. . Truman L. Kelley wag. "
* d&voted to the description of some new test developments in the
_feldof interest testing. Iimifel]ey spoke extemporaneously and
" “presented in an informal ‘manner some very tentative data de-
_seribing ‘his Activity Preference Inventory., Because of the in-". .

fcnrmal mnature of his report, as well as the tentative nature of the
- findings described, Dr. Kelley has requested that his address be
" omitted from the Fr@ceedmgs ‘To this the Chairman and Educa- =
tional Testing Service have reluctanﬂy agreed but only because = . 3
. we have been assured. that further publication desenbmg his .
work in this field is planned for the near future, . ,
The Chairman would like to take this opportunity to express .
once again his deep appreciation to ﬂie speakers, the chairmen,
and to Educational’ Testmg Service for the 100 per cent coopera- .
, -+ ' tion received on every point in the development am'i Jmplamenta-

tion Df thjs Conference . {
; . : W;\Lm N. DUﬁQST Ghmrman
N R 195.‘3 Gnrﬁerence a _ o
. : . L‘ ., \
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" Impmmg Evaluauon of Educatmnal Outéomes

7

B at the College Level

- . of its program?

e — . 3 =T

. . C.: ROB'

ERT PACE

' ONE TIME 2 few years agn nn the spur
of the moment, I defined: an evaluator

as . an expert il measurement with a
iree speakers

social consaience, _Our 4
thls morning hav; def nﬂstrataé that
this-definition.

Evaluatiod is always mncemed with
three thingss

1t is concerned first with philosophy.
What are the objectives? What are the
goalsP Toward what ends are education
and evaluation directed? '

It is mncerﬂeﬂ

discrﬁnma—

pmblerns as rehabihty, yal
. vance, mmprehemweness
tion, anid sampling.
It is cancemed tlurd thh the psy-
a;ld personahty What modes of action
. #re most likely to produce changes in
“ behavior? What iﬁtergersZnal and ‘in-
tergroup  relationships must’ be con-
sidered? What is the evaluation .divi-
dend for fhe professor, and his teachmg,
for the student’ and his learning, and
" for the institution and the effectiveness
‘Pethaps, u nrtur‘iately, over the past
two decades, much that is pertinent for
evaluation has tended to be produced
separately in education, psychology,
and measurerient, and with what Dr,

i

Séﬁﬂﬂd thh thgi

Q'

Dresse‘l judges to be a wn:lenmg, gag
in understandmg

Many ege prufessﬂrs and educa-
“tional phl‘!éﬂphﬂs have been c,ntmmng
the failures of higher educatien in
sweeping geheralizations unsupported
by systematic objective evidence, and
finding refpge in what seems to me the
curiously -anti-intellectual notion that
*anything Wwhich ¢an be measured, or
even dealt with empmcally, cannut be
very unpnrtant *
" Many of thétnajor advances in meas-
uremént theory and technique in re-
cent years have come out of statistical
labordtories, national testing agencies.
and resa'lrch bureaus. And many of the

" good people iny'these environments ap- -

" pear to be divorced from the on-going
_responsibilities of teaching and learn-
ving, and from direct and daily eontact
with the processes of }ugher education,
~ Many of the recent major research
efforts in psychology concerned with
human relations, group behavior and
. decision making, personality, and atti-
tude change have been conducted in

thé context of industry, government, -

the armed forces, and voluntary com-
munity groups—again appearing to be
divorced from the framework of higher

education and its evaluation. Indeed, I
‘suspect -that the experience gained i

cooperative -educational projects—such

1o

[3
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as thﬂ E;gb‘t—Yam- Study, the Coopera-
tile College Study of General Educa-
- tion, the Commission on Teacher Edu-
cation, or the recent Cooperative Study

‘of Evaluation- in General Education—-

“\is largély unknown by many of the
_p;lcllg:ggts who are now wrestling

The concept oE systems fesean:h»

_could be productive at this point if it

forced our attention on thaé necessity of
integration. .
" When", avaluatmn is seen as t:ﬂﬂtnb= v
uting to ‘the improvement -of learning, .

of instruction, and of the efforts of the -

with similar problems g¢n a .different
level of theory and research, and in a
different context.

If we are to make a major mlpmve:—
ment in the evaluation of educationgl
outcomes at the college lével, we need
to bring these related groups and these
related problems into better fﬂcus

®

il

O
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Institution as a whole to altain its ob-

jectives; and when it is seen as a neces-
sary integration of philosophy, science
of measurement, and psychology of hu-
man relations, it may be well on the
road toward a significant development
in' behavioral science and a major ad-

vance in education.
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'I. DESCRIPTIVE BAcmnqmm

"May I begin by gvmg a bhef de-
- scription of the Examinatipns Service of

the Staté University of Iowh. It was
established ip fEn] 1943 under the
leadership of Professor E. F. Lindqui;
The first director of the seryice, me -
sor Paul Blommers, was largely re-
sponsible for brganizing and equipping:
it, and*for setting up its proceduies. *
Cuneaﬂy the Examinations Service

/ .

RS H@W AN EXAMINATIDN SERVICE HELPS '
A CDLLEGE TEACHERS TO GIVE BETTER TESTS

aﬂmmlstﬁtﬁﬁ and interpretation  of -

examinations of all types. Another area.
of responsibility is the administration of

IR SRS | AT .

special testing programs, such as.en- -

trance examinations and various .
achievement. testing programs. Special ,

individual testing for the purposes bf

., guidance.and counseling is the function

E

of .a separate office. !

" II. PROCEDURAL STRATECY

occupies several small roomg”in the °

principal-office building: of jHe univer-

sity. The staff ‘consists of

employees, a graduate assistant, and

the director. Multilith duplicators, IEM

The long-range goal of the Exsmma—" )

" tlons Service is to contribute to the

effectiveness of the university’s educa- .

. tional programs by improving the qual-.
ity of the testing done, The strategy for . -

scoring machines and typewriters;"Mon-

roe calculators, andl the usual desks,
filing EEbl?EtS and storage cupbgards
constitute the prmmpal items of equip-

_ment, The service operates on an an-

“nual budget for salaries ahd supplies of
approximately $30,000,
One of the grm:;xpal functions of the

- -Examinations Service is to relieve uni-

versity - instructors . of the mechanical
and clerical burdens involved in duphi-
cating, scoring, and “analyzmg course
examinations. Each year a few examina-
tidns are constructed as:special projects;

‘but this is not one-of the main functions

of .the service. Its principal responsi-

-achieving this’ ub]ectwe involves fhree

-main considerations. The first is to
‘make it as convenient as possible for
callege‘mstructars 4o give good tests.
No charge is made for any of the serv-
ices offered. The offices are centrally

_located on campuis. Service is rendered

bility, is to provide, upon request, as- -

sistance and advice on technical prob-
lems mvalvsd in the construction,

.k

as pmmptly as possible and pams are
taken-to prevest errors. : .

The second consideration is to aveid
ahy suggestion of interference with the
mstrugtms HldEpE‘ldEﬂEE with respect
to his own examination pmcedurés The'

service is operated on a voluntary, per- *

missive bays. If an instructor choosés - - .

to give a speed test whan a power test
seems more appropriate; or to cill for

raw S5cores rapnrte& as 100 less the
numbcr of errord, rather than -as the -
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.number of\correct answers, or to weight

.« each mutiple-choice item 4 times as

much as each true-false item in his test,
we may inquire the reason for his pro-
gedure, but it is. his prefergnce, not

ouss, which determines how the jobr lowe
-, natioffs.” "This low rating may be ex- .

‘will be done. . .

by impartial observers, that college
testirlg practices need improvement. In
a recent survey of student opinions of
teaching in our College of Liberal Arts,
‘ the item on ‘which -instructors were
ranked, lowest was “Quality of Exa

‘It may seerh somewhat inconsistent " “plained in part as defensive rationaliza-

- &xamination practices should cooperate.
carrying out ‘unimproved practices”,

in carry

.Yet it appears that helpful service offers
sthes best opportunity- for gradual im-
provement. College professors are hu-
‘mag and - cherish their feelings of ale-

quacy and, independence. “However
much their methods peed mending,
they do not like to be told so directly.

sFurther- théy fedl some distrust for -

those they call “educationists.” Many of
us who work in the-field of educational
meastremerits have: backgrounds of
public school teaching or hold degrees
from colleges of education. We could
not-succeed,* even if we tried, in im-
posing, upon them, our ideas of what
is right and proper in educational meas-
urement. -

The third considerstion is to main-
tain free and friendly communi
with staff members. They receive no-
tices regardingffhe extent and avail-
ability of the service. They are sent
bulletins dealing with such matters as
item writing, test administration, and
the interpretation of itém analysis data

" Opportunities to consider examination
problems with departmental faculties
and with individual staff members are

welcomed.

II1. Basic PRoBLEMS S

Having given this brief deseription
of our organization and secvice, may- |
turn next to consideration of some of
the basic problems we have encoun-
tered in our efforts to help college
teachers give better tests. It is emphati-
cally asserted by wounded students and
harassed professors and generally agreed

*that a service established to«improve-_tion by students who received lower

“rades than they expected or desired.
But, I am convinced, it also indicates
that there is very great room for im-
provement in many of our: classroom

tests. What has”stood in the way- of,
ﬁl’?}re rapid improvement? It seems-to
‘me that certain- common attitudes and
s on the part of college
titute the chief barriers.
with there are some pro-
fessors who do not take the responsi-
bility of evaluating studsat achieve-
ment seriously. They regard testing and -
‘grading as non-esfential administrative
. tape, largely divorced from the
essential process of cducatjon. Since, in
their’ view, the whole process is unim-’
portant, it is unnecessary for them to
expend much time or effort to achieve
high validity or precision in the process.
Such professors often solve the problem
of grading according to the principal
of least ‘wnnoyance. “Give few low
grades and you will have few com-
! from the students, and hence
11 be few oecasions {or outsiders
to question your grading procedure,”

It is interesting to note that the same
profe

ors who' shun the onerous tasks
of aecurately evaluating student
achievement in their own classes are
likely, quite inconsistently, to object -
very strenuously to the consequences of
similar behavior by other teachers. “My
students ean’t read or write,” they cry
in anguish. “How did they- ever pass
freshman English?” Somctimes a pro-
fessor finds himself in this unhappy
predicament. He is serving on the doc-
toral examination committes of a very
weak candidate. Ready to object stren-

19
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ugusly, and possibly to cast a negative

" vote, he suddenly discovers that, in the

7

-recent past

he has himself rgwarded
the student’s mediocre talenm with a

- grade of “A.”

_ The second obstacle to the improve-
ment of college tests is the refusal of

many professors to acknowledge the:

importancé of objectivity in the evalu-

. ation of achievement, Note that we did

not say, “the im'pr;»ftance of objective
tests.,” Such tests are valuable but they
do ot provide the only pathway. to ob-
jective measurement. Evaluation js ob-

: -jec'tii'é tc: the degree that equal]y com-

’ evaluatmn of a p.li‘tl(l‘ul'p’ achievement.

~

Our thesis here is that no measurement
or evaluation, however obtgined, is

worth anything if it is not objective in
some degree. To put it another way,
only that component of a measurement-
or evaluation which can be verified by
independent observation can serve.any
useful purpose.

Strange as it may seem, there exjsts

'a considerable group among college -

professors who reject the idea that ub—
]ecnwty iz an ESSEﬂtlﬂl mgr

mystl;‘al ggdd&,ss of mtang{
semni comists Df thase w}m are certmn

Here is a p[DfESSDr who bases -his
evaluation on 4 student’s extended dis-
cussion of a rather vague topic. He pre-
fers this procedure because, as he says,

it ylelds D\:c:ﬂsmnal ﬂ"he: of lnglght

to EIVE the student an A. It bﬂtht:r§ ]nm
m‘.‘lt at ﬁll t}ﬂt an Equa]ly C‘Dl‘ﬂp&tl‘ﬂt

ﬂashes, or’ valumg them less might gNE
the same paper a C. He may know that
his grade of ‘A will be p]ﬂt;f‘d on record
together with the A’s assigned by a

great many other instructors, and that
h grac e combined to give,
an overall indication of achievement,'

when such grades

each “A” is assumed to have essentially
the same meaging as any other “A,” But
the obvious inference from these facts
that some sort of common- standards
(objectivity) in grading are required
seems to have escaped him. Our Exam-
inations' Service ddes very little
. way of analysis of essay tests, not be-
cause such analyses would be impossi-
ble to perform,. but rather, because
many users of essay tests are subjec-
tivists who fail to see any sxgﬁiﬁganca
.in such analyses.
A thlrd n‘m]ur Dbstm;le tQ thé im-

-

,,nplmhls upun tehtmg fu,r_ rtft:ﬂu “of
course content and the neglect of test-
ing the attainment.of course objectives.
Some of the poorest examinations we
handle come from the older academic
fields where students are simply- asked
Il this fact or that statement
ch was presented during the course.
Some of the best tests come fromi pro-
fessors of medicine, and faw. Concrete
‘ uations are described and the
examinee is required to make décisions
concerning treatment or procedures.
We hold it to he '} fundamental

principle of good educational achieve-

ment testing that a test should measure

as direetly as possible as-many as possi-.
ble of the ultimate objectives of in-’

structlun in the course, VVE haVE llttlé

5trugtwn are mtnnglhlr' ‘Dugs thl.ﬁ. mean
that no one can observe them? If so
they cannot possibly be of any impor-
tance, except in the internal life of -the
pat tular individual. And none of us
can possibly be concerned about the in-
ternal life of another individual .excépt
when it manifests itself in overt be-
havior. I strongly suspect that many of

those who insist upon the importance-

of intangible outcomes of education are

i1

the ~

g

i
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simply using it as a shield for. their re-
luctance, or inability, to describe spe-
cifically what a given course of instruc-
tion ought to accomplish.

Many collége instructors have “seri-
ously limited and distorted notions con-
cerning what can be measured in well
constructed tests of educational achieve-
ment. Having had limited experience

‘with objective type questions they as-

sume that only the recall of factual de-
tails, or, worse still, the recognitions of
names and verbal symbols, can be
tested with such a device. You fre-
quently hear it asserted that “we do not
yet know how to measure certain im-
portant outcomes of education.” This
may be true, but I am convinced that

‘most of the difficulty is due to inability

to define precisely what is to be meas-
ured, I learned recently of a college in-
structor who was seeking help in méas-
uring leadership potential. He felt the
measurement specialists were being
evasive and uncooperative when they

persisted in asking him precisely what

he meant by “leadership potential.

A fourth obstacle to the improvement
of college tests arises from the reluc-
tance’ of many professors to recognize
the inherently relative character of
most measurements of educational
achievement. Many of .them feel quite
strongly that the standards they st ould
employ are set by the subject matter

itself, and are best interpreted and ap-
-plied by one who . possesses expert

knowledge of that subject matter. They
would deny that the best basis for
judging whether a -given student’s
achievement is superior or inferior is a
comparison of his achievement with
that of other students in the same class,
course, or grade group. The latter type
of relative evaluation they refer to,
somewhat disdainfull}, as “grading on

. the curve.”

~This preference for présnjmably ab-
solute external standards seems to be
based on several misconceptions. One is

that standards of achievement are in-

herent in the subject“matter. If they
are, they are extremely elusive. Re-
peated attempts to set minimum standz _,
ards of achievement in various subject
matter areas seem to have demon-
strated "quite convincingly that such .
standards are arbitrary, depending.
largely -on” the preferences and judg-
ments of.the individuals concerned with
establishing them. )

A second misconception is that stand-
ards set by an expert instructor are
likely to represent more stable stand-
ards than those ‘based on group per-
formance. Again, experience has dem:
onstrated quite clearly that equally
competent’ instructors in the same sub-
ject matter have quite different stand-
ards both qualitative and quantitative.
Further, any given instructor’s stand-
ards are likely to shift markedly as time
passes. :

It is easy for an instructor to delude
himself about the ‘absoluteness of his
standards when he relies on subjective

- - processes of evaluation. Sa long as essay

tests prevailed an instructor could claim
absoluteness and still see to it that not
too many students failed. His standard
of 709, correctness for a passing grade
seems to be independent of group per-
formance, but actually may not be. If
too many students seem to be getting.
scores below 70, the' instructor .can
quietly shift his basis for calculation
without letting any oné else know about
it. sl .

With objective tests, however, such
a readjustment is much more obvious.
The decline of percentage grading (and
the 709% pass mark) following the
growth of objective testing was no acei-
dent. It came about, in part at least,
because of the great difficulty of build-
ing an objective test which a consisterit
and reasonably large numiber of stu-
dents could pass when the minimum
was set at 709 correctness.

Another misconception is that of rela-
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tive standards based on student per-
formance tend to be too low. The use
of relative standards does not, however,
imply fixed percentages of A’s, or F’s,
or any other grade. Thesé proportions

. can be set independently of the group

performance. T}ge p‘nmt is: that corit
sideration shouldbe ‘given to that per:
formance so the standard will not be

too high or too low. Others have feared _

that- relative gratling will encod#s
academic “sloWedowns.” Studen m,ght
say to one another, “If none of us per-
forms at ¢ ty it will be easjer for
all of us to pass.” So far as I know there
is no empirical evidence to support this
argument, and even the logic of it ap-
pears shaky wl] : cohsiders the
strength _and " pré ce of individual
aspirations toward academic “achieve-
ment,

Fﬂu: obstacles ﬁj more rapid im-_

]Eg& level have bEEﬁ merlhnned These
are (1) failure to recognize the impor-
tance of measurement, (2) failure to

'see the need for objectivity, (3)

emphasis on content details and (4).
preference for allegedly “absolute”
stmdards of achievement. These are
y problems of attitude and ori-
entation. But there is another serious
obstacle or problem of a different type.
1t is lack of knowledge of appropriate
techniques of measurement and lack
of skill in their application. May we
consider briefly what an examinations

service can do to help solve this pmb-'

lem.

IV, TeEsT ANALYSIS .
Detailed test analysis has proved to
be one of the most useful avenues for
progressive improvement of the tests
constructed by classroom instructors. It

ajty Follﬂwmg test :malysxs it is not
necessary for the test specialist to make
critical comments Qancemm& the test.

TESTINC: PRDBLEMS L T’

e
Such criticisms are obvious and implicit
in the data presented, Instead of plac-

. ing the test specialist in the role of

judge and’ critic, the pse, of test analy-
sis places him'in the role of consultant
and adviser, working with the- instruc- ~
tor tosolve a corimon problem.

You have ‘been issued sample topies
of some of the materials we use in the
test analysis.* Mog@l¥ direct your
tention first to thétest analysis repor
form. You will note that two major test
characteristics, relevance and discrimi-
nation, are the subject of analysis.
These are the most important qualities
which an educational achievement test
cayl possess. Most of the suggestions for
improved test construction relate to

ﬂ.

¥

these two basic qualities either directly -

or indirectly. In order to ifapreve the
relevance of their tests, instructors are
urged to write items based on coursé
objectives rather than on content de-

. tails, to emphasize useful and important

information rather than trivial or eso-
teric details, and to test the students
understandmg and ability . to  apply
rather than his recognition or recall of
details. When item writers are urged to
choose questions of moderate difficulty,

to express them clearly, to make sure .
that there is oné best response, but that -

each of the alternative answers has

.some ‘basis for plausibility, the.purpose

is to improve the discriminating power
of the individual items and hence thE:
test as 1 whole.

Evaluation of the relevance of a test
is a chﬂ?i:ult matter whmh is Lirge]y a

e ,', it is pDSSib]E to :oughly
claqsd’y the items with respect to the
type of achievement they call for, on
the basis of very little subject matter
competence. This is what we attempt
to do in our analysis of relevance. Six

# Maturmls distributed at the Conference
are reprinted at the end of this address.

Ig

s

.
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categories of relevance are recognized:
content details, vocabulary, facts, gen-
eralizations, understandirig, and appli-
cations, These cpnstitute an ascending
scale of values. That is, we regard items
dealing"with the understanding and ap-

" plication as being much more valuable

than those dealing in general with con-
tent details or vocabulary. While it is
often difficult to be sure where & par-
ticular item ought to be classified, the
usual effect of the classification process
is'to show quite clearly where the em-
“ phais, of the test as_a whole lies, One
of the main purposes of this analysis

- for relevance is to make each instructor
- - directly aware "of the desirability of

i

hdndicap. Separate-indices of item diffi-
culty are reported to the instructor, to
aid him in analyzing the causes of low
discriminating power amopg certain
items, but they are not used- as a basis
for selecting the best items or of indi-

< cating the over-all quality of the items.

writing more . items which deal with’

generalizations, understanding, and ap-
plications. :
The so-called ideals listed-in the sec-
ond column of the test analysis report
are practical ideals rather than “ideals”
ideals. Their purposé is to indicate the
desired emphasis without giving any
. instructor the" impression that his test
is hopelessly inadequate. The second
sheet in the handout is a relevance
worksheet filled in with data from a
specific test. A copy of this classifica-
tion of items is returned to the instruc-
tor along with the test analysis report
giving the over-all distribution of em-
phasis. Co
The lower half of the test analysis

" ‘report sheet is concerned with the dis-

crimination of individual items and of
the test scores as a whole. The index of
item discrimination used in this report
is the U-L index suggested by Johnson.
It is based upon the number of correct

i

[

responses to an item in upper and lower’

279 criterion groups, and is defined as
the difference between the number of
successful responses in upper and lower
groups divided by the maximum possi-
ble difference. It is an index which
favors jtems of near 50% difficulty, but
for most tests of educational achieve-
ment this is an advantage rather than a

This is done-on the basis of the U-L in-

dex alone. One should remember that~

the frame of reference for this analysis

s clagsroom testing. In wide-scale

achievement testing programs, where
tests are designed: to cover a range of
grades, more attention would certainly
need to be given to the distribution of
item difficulty values. .
If all of the items in the tést possess
high. relevance to the objectives of in-
struction, then the oply other necessary
quality for the test scores as a whole is
reliability. It is well known that the
standard deviation (or variance) of test
scores is an important factor in the re-
liability of those scores, and that the
géﬂgi'ﬂlalevﬂl of scores, as indicated by
the mean, has some bearing on the vari-
ance obtainable. Data on all of these
matters are reported to the instructer.
A copy of the score analysis worksheet
is included in the handout. The relia-
bility coefficient it caleulates is based
on Angoft’s ~ simplification of Kuder-

Richardson formula 8. At least orme
competent statistician has questinnéd
the: superiority of this formula over the
more familiar Kuder-Richardson form-

ula 20. On the other hand, this formula -~
. gives results identical to those obtained

from K.R. 20 when all items are equally
difficult. When the items differ in diffi-
culty this formula has the advantage of
an upper limit of 1.00, while that of
K.R. 20 is less than 1.00. At the mo-
ment 1 am prepared té argue that An-
g {Fs formula provides the best reason-
ably convenient estimate of test score
reliability that can be derived from a
single test administration. The issue be-

* tween_the two may be of considerable

importance. Practically, the
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_coefficients ylelded are not Wldaly dif-

ferent, =

We: have. davelgpad table to sim-
f item varianegs
and” the so-called “trye item variances”
which are needed in this reliability
formula. The. table is entered with re-

- sponse’ couhts obtained in the “usual
upper-lower 27% item anilysis pro-

cedure. You will note thata blank row

.wag left at the top of this table and at.

the, left of it. This perrhits 4 clerk to
enter directly the number of correct re-

sponses cbnéspnndmg to a psﬁ::sntagg ‘
of correct respanses for any given size.
of upper and lower criterion’ groups.

When this has-been done it is possible
to obtain the values of total item vari-
anee.and “trus” item variance working

directly from the response counts which.

the scoring machines prodyee. Since we
would - be performing afi®em ahalysis
in any case, we have found this ap-

* proach to”calculdtion.of test reliability
‘much &impler and more convenignt

than the split-halves. technique.

The ptobable error' of measurement ;

'fa

- Service at the University of Iowa, to

_ground, but there is ample

PROBLEMS R "9

of each test is calculated primarily fto
call the instructor’s attention to the
magnitude of such, errors, @¥en with |
well constructed” tésts. Elstru\i-tors are
cautioned, however, against rg‘gardmg
robable error as a direct index of

“the quality of the test. Some highly un-

reliable test scores, which also show low
wvariability, turn up with very low

. '@rubabﬁe errors of measurement.

V. C‘DNCLUSIDN = o
71t has been our purpose,-in this ‘brief
presentation, to describe some of the

ties available in the Examinations

outling some of the procedures dged in
improving examinations, to discuss
some of the obstacles to more rapid
impmw:)ﬁ&nt, and ‘to’ ‘describe sspecifi-
cally our test analysis procedures_ In
these efforis to help cpllege teachers
give better tests, we bave gained a liftle
Jroom - for
earnest and imaginative efforts on our
campus, and on others as well for
many years to come.
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AL CO NFERENCE

I -
, ITEM ILLUSTBATING cﬁTEGD-RIES OF BELEVANC'E .

'+ A. CONTENT DETKIL

. . “title’ is a formal wm'cl for a purely
. mnceptual notion; I-3o not know what
it means and I question whether."any-
_ body due,s, except perhaps legal his-
tansms ’ Statement of .
(D G ,,,les Clark »
7(2) - Frankfurter oo
(3) Ha:ry Chase * * )
*(4) Learned Hand

- *B. VocaBULARY

-+ A seeurity iriterest in.a chattel, created

. by a bailment for the purpose of secur-
ing the payment of a debt, is properly
called

(1) equitable chattel mortgage

(2) deposit of title bcmds
*(3) pledge
(4) edquitable conditional ‘sale
(5) conditional sale
" C‘ FA(:T s

The title of the rnnrtgaged persanql
property is held in Towa by -
*(1) the mortgagor
(2) the mortgagee
: '
' DUGENERALIZATION )
Probably the outstanding recent de-
velopment in the area of the conditional
sales contract is
*(1) its gradual coalgscence w1th the
mortgage security devise
(2) the development of the right to
bar the équity of redemption’

P

O
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£3) the méqmtable treatment neted

out to it by* the courtd of equity
(4) its total replaccment of the ..
*  chattel jnortgaga ) -

*

E. UNDERSTANDING

_Ifa creditor ever got your advise on -
" loan arrangéiments, 'you might recom-.
mend the taking of a deed absolyte in
_form rather than a mortgage as security
“"for a loan because {most . persuasive
reason) ]

. #(1) the debtor will have certain pro-

=

cedural hurdles to overcome if he
- . comes in seeking to get the deed -
declared a mortgage

(2) the Jereditor can ‘move on the
property on default
the creditor can sell, after de-
fault, to a- third party free and
clear and get the market value
by taking a deed absolute in
. * form, the creditor can ¢bviate the
necessity of foreclosure and thus
eliminate the equity of redemp-
tion ' ‘

(3)

F. AprrLICATION

A married to B. A alone mortgaged
certain property. On A’s death, B as-
serted her right to her statutory share
in the property. She claimed a one third
interest in the realty. She can redeem
by
*(1) paying off the entire mortgage
(2) paying off her pro rata share
(3) having the court divide the prnp—
erty .
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TESTING P BDBLEMS' : N

Im p vi ving Ev,aluatmn Gf Educatmnal Outcgmes
A " coat the CQITegE‘ LeveI o

IEIL}’; BETCHEN

T\

THE EVAL‘IJATIDN DI IDEND FOR THE INDIVIDUAL STUDEN

" FORTUNATELY, it won’t be necessary to

decide here whether a comprehensive
program of evaluation best serves the
purposes -of the administration, ‘the
faculty or the students, for we all know
that these are truly interrelated. But in

a sense it is. the student who is the real.

custemer in most evaluation situations,
and if the program is to fum:tim; for
him in a useful and realisti¢ way,” we
must assure him dividends i
tberefore permdu::ally desxrabl% tcx con-

for the ipdividual. This E;xercise can.

even be, if you will, a sort of examina-
tion of conscience for the evaluator.
F urt.hermargi because the evaluation
process, takes a heavy toll of student
time and energy, it is only practical to
msurg that its autcﬁmes be tanglble tn

E}cg:lgpt i;lle work bm’den mDrE cheer-
fully and on the other so that his moti-

vation represent a maximum personal

effort. For, after all, this is an important-
“aspect of obtaining reliability.

In addition to these considerations,

- there is that of multiplying student divi-
dends by extending the evaluation re-

sources so that students may also make
use of them in that planning for which
they are usually personally responsible,
as in their so-called “student activities.”

Evaluation, as we utilize it at Penn-
sylvania Callege for Women, ranges
beyond the academic situation. We try

to help students to determine the objec-

it. It is .

tives -of theu va-curricular SEuVltlE.S

for instance, and to study“the degree to'
which they are fulfilled by théjr various
- groups. Wejwork with them to check

unfounded rumors with facts and to de-

-terming what is the will and reaction of

the majority in given situations. Evalu-
ation thus serves an educational role in
helping to promote a democratic spirit
of inquiry and .action. To this end, the
tionnaire type-of inquiry has baen,

. utilized extensively. Structured as a

process ratherythan as a mere frieasur-

-

ing device, it -his, had learning and .

other psychm]nglcal effects .of signifi-
cance in improving the College pro-
gram for the individual and her attitude
towards it. In using the questionnaire,
we make the overall assumption Ahal
student participation in planning pays
off in good dividends of rapport and

learping. We have found that the ques-

tionnaire method may be used to reveal

"to the student group, from time to time,

the whys and wherefores of some of our
educational devices and the regsons for
planning in a certain way, so E‘mt stu-
dents may gain a greater sympathy for

.over-all objectives and some apprecia-

tion of the difficulties that attend their
achievement,

We have certain long range ﬂbjec—
tives aiming at the improvement of
gourse examinations and thereby indi-
rectly at the improvement of instruc-
tion. Our office is also a “research”
bureau in that we attempt within the
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limitations of a mt’)dt StaE to assemblé

data to answer or to clarify miscellane-
*,ous types of prc:blems which arise from
time to time. It is perhaps necessary to
note that ours is a.small college of but .

several hundred students and that we
do have: an - excellent faculty-student
ratio. I am not so sure that a larger

institution could or should proceed in

just the same way. But certainly there
would be a-way. All of our activities of
evaluation are covered at a cost of ap--

: pmxlmately $25.00 per student per

year. This is the direct cost for person-
nel and supplies. It does not cover such
over-all dtems as maintenance, which

‘never get charged against the budget

of any office, nor does it include the
services of the faculty and staff who

“may cp-operate from time to time on

given projects or who co-operate con-
tinuously in the. general instructional
ard advisory programs of the College.

In a situation where it is intended to
give a fa r quota of time to follow-up

of routine evﬂuatmn there first has to .

be a résistance to a temptation to ad-
ministér too many tests, questionnaires,
ar whatever, or to work with too many
groups simultaneously, for a lot of busy
work can ensue that seems always to
get in the way of accomplishing the
goals of any one program.: I have re-
ferred to this as o temptation because

__while the preparation of the evaluation

fmstrumi:nt isc rtamly not an E’U:y task,

ments with their atténdant scm’mg, ist-
ing, collating and first crude interpreta-
tions is by far the easiest task of all for
a- person who is trained in those skills.

“This is even more true when published

tests are utilized. But after the first ex-
citement and interest of the more ap-
parent results have been communicated
to faculty and administration, interest
can ebb dismally. The hardest task for

the evaluator iz to keép that interest-

alive long enough to realize all the ob-
jectives. of the acbwty and to proceed’

2y

rather like the thrifty hnusewxﬁa who -
confinues to Secure healthful sustenance
for - her family “even from*-the bones
of the chicken which she was able to
serve so much more Dsténtﬂtluusly on
the first-day] An important portion of
this sustenance lies in the opportunity
‘the evaluation program had to’ wnrk
with students to develop in them atti-

. tudes of self- appraisal and self-accept-
ance and to plan multiple applications’ ~

"that will operate for student benefit.

It may be of:interest to note here % = -

first the nature of the provisiens méde
to acqmmt students with our services.

()E course our students are conscious of
our existence on campus from the day”
they enter, since like other colleges, we
test them for several days upon arrival.

But at that time we make an. effort to
tell themi why. A period of time is Set
aside for such orentation on the first
r 'ning just preceding the.testing. We
dl'ﬁC‘uSS each test and why it has a-place
in the program, and specifically how it
is to be used later for the benefit of the
student. We also talk about the limita-

tions of interpretation and the dangers
of over-stressing test results, Within the .

first semester therg is another session
with this group but in small group
units. At that time we endeavor to
acquaint the students with the more
peneral objectives of the nﬁieg to help

them establish some acceptance of -

them, and to cnlist their interest. We
aléo discuss course examinations, the
problems that their instructors face in
grading them fairly, the.reasons for ex-
tions. At a later time we discuss
more specifically preparation for exam-
inations. Froni theri on as the necessity
for any general examination program
arises ‘te fulfill administrative or other
needs, students are carefully instructed
in its purpose. They also learn in ad3
vance that each will receive a report
of the over-all results and a special re-
port of her personal results which is
usually issued’ in some pmﬁla furm
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 TESTING PRQBLEMS ..

_..amiss, To make a

Also, explanahﬂns(ars attaehed to the

prnﬁles that usually: satisfy the great

'majoﬁty of students; others .may drop

in at the office to talk *about these ‘re-

‘sults.or discuss them with one of the’

deans or other faculty friend."
So much for our generalized sh,ldent

" relations techniques. Let us péw con-

sider some cases of ;mchmdual, students

and what .they receive in the way of
. 'benefits from the fact they-attend a col-

lege with an evaluation program. I am

- here "glancing over the 'generally ac-
" eepted benefits of better eurriculum

th:uugh imprcwed DbjEc‘thES better ex-

and EEBIEI’V efficiency in hsndhng and
reporting theip results, for Dt. Ebel will

1ave covered, this aspect, My -assign-

*..ment here is to deScribe some of the

more tangible student benefits.

-Our first case is just an ordinary stu-
dent named Nancy who is not particu-
larly outstanding as a good or poor stu-

" dent or problem case, Nancy was

graduated from high school as a-mem-
ber of the National Honor Society, but
considering the fact that two-thirds of
the freshman class-that year had gradu-
ated in at least the uppigr ffth of their
classes, this was not too significant.
D_LEmg the freshrpan week tests, Nancy
distinguished herself in no outstanding
way, With one or two exceptions not
particularly noted at that time, her
scores indicated that at least,.twenty-
five per cent of the class"would surpass

- her later and that she would certainly

in most instances always be better than
another twenty-five per cent. Nancy
knew that she could come in to sec me,

‘or ‘her faculty adviser, or her freshman

dean about her test results, but she
didn’t feel any urge to do so until after
her third month in college. The impres-
sion was distinctly getting through to
her by.that time that something was
long story. short, we
had to get Nancy reoriented to the idea

= that the competitive picture was Efk

- tirely chfferent it was easier to do this

.by discussing her test profile against a
backdyop of data for all other students,
This was done with an intention to urge
her to put forth with a greater effoit,
no} to accept a mediocre rating. How-
ever, it had to be done in a way to help

Nnncy Eecﬂme more selective about her’

efforts; and to give her.a new concept
of the grade of C, which is'i quite re-
speetable grade in our College. Nancy's
“*¢aséis representative of a common one
among freshmen who for a while suffer
the rigors of increased competition and
who could be hopelessly disturbed if
they are not assisted to some better

_acceptance of the change. It is prob-

ably the most universal “common com-

plaint” suffered in -our freshman class,
and all advisers are alerted to it. .

Sometimes a student benefits because

a faculty member benefits first. I am

thinking of an instarnice where a student

“ fell into difficulties in a certain reqmrecl

£

course in the sncml sciences. Esther had =

"made one of the lowest grades‘in the
class on any quiz the intructor saw fit

to give; she had turned in two pootly *

written reports and failed to turn in a
third; she was beginning to cut fre-
quertly. The instryttor was a sensitive
guy who lost sleep over the dccasional
necessity of gwmg a fajling grade. He

htDpPLd in to talk about Esther. Her,

other grades were not remarkably good,
but at least she wasn't reported as hav-
ing undue difficulty in other. classes.
The instructor suggested the possibility
of moving her to some other section
"because he thought there might be

- sumLt}ung personal in the situation that

was causing this block. So we looked.up
Esther's test records. Anywhere that

she had encountered a test in the social -

sciences she had managed to flub it. At

entrance she had made one of the low-
est grades in a test of reading and in-

terpretation in the social scicnees; this .

was noteworthy because results for all
of 'her other tests, altpgether about a

2y
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. year, she had done just
a contemporary affairs test

‘wasp't “the, instructor, that Esther re-
jected, just his subject! With this re-

- assurance, the instructor was better

able to cope with Esther. I can't report
that she chdsé his field as a major, bt
she managed to pass the -course re-
spectably. The -test records here had
given some inkling of a problem this
student had that might have ended
sadly for her, if someone had not
bothered tortry to work it out. In this
instance it is not Esther herself who is

-as- typichl as the instructor, Students’

problems  are, frequeritly instructors’
problerns, and our office can frequently
help, o

*  Questions similar to these arise daily
in the office, in the corridor, across the
Tunch table. ;

All of our test<reports go out to
faculty in list as well as profile form.
“situations in advance so that they may
provide for them, What these provisions

may be differ with the faculty. One

faculty person sets up tutoring arrange-
ments for slower students; an English

" teacher may make a somewhat different

assignment of term paper topics to in-
dividuals; another may expect a great
deal - more of some than of others and
ride them when they don’t produce;
academic loads are adjusted; the Com-
mittee on Academic Standing is more
apt to take a sterner view of a failing
student of good potential than of a fail-

the other hand take more drastic final
“severance action in the latter instance
than in the former. '
- Jeannine’s case is typical of several
other students who have recently made
a similar type of adjustment. Jeannine

quite good. Atlths end of

. : ad turned the paper in with-
" . out completing it. Her vocational inter-
. estitest showed an extremely low inter-
st score in the social services area. It

Many use them to spot their problem '

" introduced
soreened in various initial tests, and’

ing student of lower potential, but on'

has an A.B: dégree With Hgﬁﬂrsr from

PCW, but Jeannine never graduated

from high school. We accepted her

after her. junior year. She was unusually

mature for her age with a high, serious-
ness of purpose directed towards a
career in music as a flutist. She was ad-
mitted on that premise, her great desir®
to get on with her college education,
her family’s willingness to enter into
the plan, chiefly because of the expense
of her music education, and her ‘tested
background of excellent achievement in

high school academic subject matter. ;

She became a Mrs. Jeannine in her sen-
jor year marrying a young dental stu-
dent. And she is now pldying in a local
symphony orchestra. Everything that
Jeannine did was characterized by a
singleness and earnestness of purpose.
I talked with her frequently during her
four years with us. She never regretted
the move she had made, and her grati-
tude " toward the program that . had’
made it possible for her was sincere.
We have admitted a number of stu-
dents on_this plan, with no casualties.

Many students benefit in the exemp-.
tion examination program. The exact
operation of our program of screening
tests and exemption examinations is
complex and has been described else-
where.! Our studenfs after first being
1 to its opportunities are

then selected ones are given exemption
examinations in our so-called basic

courses.. If they successfully qualify -

they are excused from that course and

enter immediately into the more ad-

vanced work for which the course ordi-
narily .serves as a prerequisite. For
example, a student who qualified in
freshman English enters the advanced
writing course, or in modern society one
of the more specialized social sciences

: Lily Detchen, “A Program of Required
Exemption Examination

} ] ! 15,” Journal-of
Hgig}isr Education, {May, 1953), pp. 249-
254,

29
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.advized

the “classroom,

- do~outside of the classroom;
-trated” examinations in science where
* the student iz given a situation both in .

;- * courses, An intefesting feature of the
p;ugnmﬁthﬂn;wthgsmﬂmtks&ﬂng]y

this' recommendation

ccelerated work, but not-actually
raquifed to do- so. Most do follow our
advice in the matter."The uniqueness

uired to take the’ pr  gereen-

ing examinations, We believe that this »
. .program cuts through a lot of waste for
- ‘these studenB sthnulates their aca-

" demic efforts, and gives a suppcrhng
" recognition which has resulted in fewer

: » dropﬂuts inffithis pmcular group.

“From thé utset weé have émphasized
in our test -construction ' work the use of
the examinsbnn as a teaching and

‘learning device rather than as a grading -

instrument alone, I do not wish to $ay

4——=—eﬁnﬂ much-about-this-phase.of. our-pro- -

gram becauge it is the subject, of Dr.

Dressel’s paper. But we have been ex-
amining and trying out various pro-
cedures to achieve these ends and will -
~¢ontinié to 'do so. Some of the devices

which have been employed have been

. study sheets which reiterate the objec-

tives of the course and give the student

“sample . questions for measyring' her
own progress, lists of broad study ques-

tions around which students can plot a

- ftudy p]an fnr thelr final examinations

of the ten or sa questions ‘which they
are given to prepare will be chosen as

-“the actual final examination essay ques:

»examinations taken in
which it is hoped will
encourage students to take and organ-

tions; open-ba

* ize better notes; open-book examina-

tions which the student is allowed to
“itlus-

“words” and in a “demonstration” and
it is expected that some additional
learnings accrue as E:ﬁiﬂt of the dem-

e Ongtrations; discussions-in the classroom

-of those concepts which a majority of
sl:udents fall to anhleve, these weak

ur_program is that our. studanﬁ are .

spos having been loeatgd behmd thas

“scenes through the 'use of the IBM-

graphic item counter.

At PCW a number of mstmcnonal »

situations are built directly around tests

‘or_questionndires.. In the Human De-

velopment and Behavior course, afresh-
man course, the’ a(inimstrshcn of a
vocational interest test‘serves as a focal
point’ for. the consideration of careers

and the features of temperament that -
: must ba taken mtn consﬂeration m

- values in seleetmg careers is also ex-

plored. This class unit and the activities

of g Votational Guidance Week which

brings representative career counselors
to campus are combined into something
more meaningful and helpful for the

student, the  classroom—-instructor. gnd
.the visiting counselors. In a senior

group a Life Goals Inventory is used at

" the outset of the course in Ph]losophy

of Life as a sort of curtain raiser for the

‘course. This activity leads directly into

aconsideration of purposes and vglues
Some students request copies to admiin-
ister to their fiances, and these we
score for them also.

As I indicated grevmusly evaluation

who wish such help with some imme-

. sérvices are made available to students -

diate problem of student government .

or other student activity. In such in-
stances, the initial stimulation generally
comes from some faculty adviser’ who

works with the group and who may. 'A

make the suggestion to them, One or

two such projects have been under-

. taken annually. These enterprises have

been related to such problems as the
elimination of faculty domination in in-
terest groups, the clearer defining of
the roles of students as leaders and as

‘followers, the determination of the kind

of religious program that might best

serve PCW students, a survey of inter- .
. est. in the . type. of assembly -program.

offered in a paticular year, a survey
of the att;ﬁ,ldes “of students toward

&

30
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_some specific aspects of student goverﬁ;' '

ment, analysis of senior opinion on the
one hand and- faculty opinion-on the
other on the value of the sénior tutorial.

The ultimate aim in these projects .

is a structuring that will resalt in better

. understandings for those ‘concerned

through the exchange of ideas and the
assumption of responsibility for leader-

ship in planning. It is easiest to de-

scribe the process with an example. In
one situation the student government
decided to evaluate the “clubs” (inter-
est groups), class organizations, and
the student-government association. The
student planners of the evaluation de:

velopéd the following major strategy:
(a) the utilization of a questionnaire

technique to provide the college com-

-munity, both leaders and rank and file,

with criteria by which -to judge the
effectiveness of student organizations
and (b) the provision of an opportunity

_for the student to consider in some
. systematic, way her contribution, as an
.individual, to student co-operative en-.
terprises. Because -the «questionnaire

that the group helped develop empha-
sized that the success of an endeavor
rests as much with the general mem-
bership as with its leaders, the answer-
m?f the questionnaire was expected
to -l

ert more students to their responsi-
. _ bilitiese That this _questiofinaire situa-

tion was formulatéd as a process and

‘not a mere data-collecting -device i

attested by the other activities which
stemmed from it: i
1. In the planning stages several
thoughtful sessions were con-
ducted by a number of student

leaders, who, “in the course of -

analyzing the criteria by which
,the_clubs should be judged, ac-
quired some needed, relevant un-
derstandings themselves.

2. The task of answering the ques-
tonnaire actually was a process of
self-analysis by each student of

her attitude toward community’
endeavor and of her role as'a con-
~ structive college citizen. v

3. Besides using the results for the
~ immediate purposes of making ad-

" . justments as suggested by student

opinion, a new ‘group of student -
leaders, entirely different from
those who worked on the original

. planning of the questionnaire, *
_was inducted into-its philosophy
and use. This occuyred at a lead-
ership conference several months
later, when the officers of organi-
zations for the new year‘received
their” general training in officer-

ship, The questionnaire results for |

each organization furnished spe-

{ cific points for special review by

the new officers of the organiza-
tion. :

The use of the questionnaire achieves

its maximum value when those-to whom

the results are of interest can be given

some share in, its planning and when

multiple interpretational uses are made

of the data. Incidentally, when such .

questionnaires ‘are given, usually the
entire student body is polled. At such
times a student committee prepares the
materials, doing all of their own mimeo-
graphing and stapling, administers the
questionnaire, and tabulates the re-
sults.? | oo '

In summary may I say that an evalu-
ation program in a college situation
must certainly include within its objec-
tives that of scrutinizing its otwn contri*
bution to the progress of the institution
and that unless this can be done fairly
concretely. in terms of benefits to the
individual student, there is no real as-.
surance that its activities have much.
meaning. :

s Lily Detchen, “Instructional Values As-

sociated with the Use of Questionnaires,”

.School . Review, (November 1953)," pp-

481-486.
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Improvmg Evaluahon of Educatmnal Outcoines

. at the C.ollege Level

PAUL

DRESSEL

~ EVALUATION AS INSTRUCTI@N'

As A REFORMED (or possibly renegade,
depending on- the trajning of the ob-
server) mathematician and statistician,

cept of integration to wince at the loose

*‘and indelicate: usage of the term which
- has become current in the feld of edu--
cation. Yet, experiences of the past ten.

years as a-counselor, organizer and di-
rector of a counseling center, as a test

constructor, organizer and head of a
* staff of éxaminers, researchers and eval-

uators, as a director of an evaluation
project-in general education, and as a
speaker and consultant on general edu-
cation have brought me to a state of
introspection and to an attempt to or-

-ganize my varied experiences and reac-

tions to them which can perhaps best
be ¢onveyed by the word “integration,”

1 should like to share with $ou an
initial attempt at integrating or organ-

izing my thoughts in measurement and
evaluation as they relate to the educa-
tignal process. In so'doing I make no
claim to originality nor even to a com-

plete and coherent collating of the -
- ideas of others on this subject.

~Increasingly I have felt, and I know

‘that others have shared with me the

feeling, that a wide and widenigg gulf
separates. the foremost thinking in
measurement from the reality of méas-
urement and evaluation as carried on in

--the .classroom, -I-fully -recognize the

ned to push ahead on the technical

- and theoretical front but concerned as I

am with the implications of measure-
ment for the improvement of the edu-
cational proceys, I would suggest that
there is an equally urgent need for re-

lﬂtmg some of our thinking/About meas- =

urement to these matterg, It is for this

reason that .I- have .chtsen - the tﬂp:c:y»

Evaluation as Instruc fon,
' Perhaps some sh"
mathematical
start with a set of assumptions. After
numerous attempts at producing such a
set I have arrived at ten assumptions.
paired in such a way as to suggest what.
seem to me to be parallel elements of
evaluation and- instruction. Indeed,
there is more than a suggestion that
good -instruction . is simply continual
evaluation. The assumptions, which are
in part also definitions and principles
of learning, are:

1. Instructon is effective as-it leads .

" to desired chariges in students:
2. Evaluation is effective as it ‘pro-
" vides evidence of the extent of the
. changes in students. '
3. New behavior patterns are best _
. learned by students when the in-
+ - adequaéy of present behavior is
understood and the significance of
the new behavior patterns thereby
made cledr.
. Evaluation is most conducive to
learning when it provides for and
- encourages self-evaluation, _
5. New behavior pattérns can be
- more efficiently developed by

[l
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sachers who ‘know the existing
behsvior patterns -of individual
stytlents and the reasons for them.
aluation -is ‘conducive to good
ruction when it reveald major
types of inadéquate behavior and

" - the contributory causes.

_thought and/or action .by each

. Learning is encouraged

by prob-
lems and activities which. require

- individual student.

o

10.

. Evaluation is most significant-in .

learning when it permits and en-

. courages the exercise of individual

initiative. -~
Activities which provide the basis

for the teaching and learning of.

specified behavior are also -the
most suitable activities for evok-

* ing and ‘evaluating the adequacy

of that behavior.

Activities or exercises developed '

for the purposes of -evaluating

-specified behavior are also useful

As

for the teaching- and learning of
that behavior: o

one immediate result of .these as-

sumptions we conclude that: =
- Evaluation does not differ from in-

~ _struction in purposes, in-methods, or
in materials and can

be differentiated

from instruction only when the pri- - '

mary purpose is that of passing judg-

ment on the achievement of a stu-
- dent at the close of a _period of
instruckion. . -
1 should like now to examine with

you what I believe to be some of the

major implications 'of these assumptions.
First, in regard to teaching it ap-

. pears

g e that the following state-

rnentsi-ﬁi&y,b‘e"readily"inférreﬂ from the
preceding assumptions: .

1.

"Classroom practices which are re-

stricted to textual or teacher pres-
entation of knowledge and the
testing of the extént of recall of
this” kniowedge are’ umworthy -of
the name. instruction. .

....Such practices, ge_gardless of stated

[ ]

" completely passive,

. Good instruction

_objectives, make knowledge the

sole dbjective of instruction.

Learning is. unrealistic in that

what is learned is divorced from

* reality. The teacher covers con-
‘~tent but does not instruct students.

The majority of students remain
pa and work only -

" to memotize. what- the teacher

emphasizes, . T
: will be concerned
less with what the teacher is do-
ing or wants to do and more with
what the student is doing.

It is readily accepted that the su-
pervisor who devotes most of his
time: to planning his own work
will not last long; he must accept
as his major -responsibility the
planning of the work of each of

- his workers and the assisting of.

therh when difficulties arise. The
analogy is not amiss in considering
the task of the instructor. Learn-
ing is an individual phenomenon

 and results largely from the efforts

and activities of the individual,

-Good instruction involves -careful

planning of specific ‘tasks with -
definite purposes which can be
‘undertaken ‘and completed. by
-each student. It is not that which

“the instructor does that counts; it

is what he stimulates the student
himself to do that yields the most
significant -educational results.

. As new materials and -skills are

presented, the instructor will
simultaneously assign tasks which -

* require applications of these by

the student, thereby providing -

-both to the teacher and the stu-

dent concrete evidence of the
utility and of the mastery of those .
materjals and skills. '
This conclusion.is simply &n ex-
tension of the preceding one sug-

gesting that the assigned tasks not

be repetitive or copywork in na-

ture but require relation of mew
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I mgterm]s and shl]s to Dld n:nesr_i'

and-the application of both to the
achievement of, a deeper insight

. into old or new problems,
For motivation of learning and for

.continual evaluation of the effec-
tiveness of instruction- tha instrue-

- tor will - check almost-daily for

evidence of changes in students
and will ‘seek -to make these

".changes as- evident and under- .

standable to them as to himself.

": A common ‘complaint of students

is that they. receive.less than per-

- fect grades and have no knowl-
~ edge of the imperfection. In com-

position and speech work a similar
complaint by students is that they
see no i:nprevement over the pe-

_ riod of time in which they take

the course. I am convinced’that
there js real ground for.both com-
plaints in ihat instructors them-

. selves are not commonly aware of

changes in individual students
and certainly make little attempt

_ to provide concrete evidence of
- change to the individual himself.

The irritation evoked in many

teachers by students who want to

know precisely what is wrong
with their work is perhaps less a
resentment that a judgment is be-

- ing questioned than it is in the

realization that thaf judgment is

highly fallible and hardly dEfEﬁsx—

" ble.

5°To . éncaurage mtegratmﬂ arg

transfer, the instructor will se
for. tasks from or impinging on
other fields of knowledge which
do or can utilize materials and
skills presently in focus in the
course,

The association of ideas, concepts,
and principles from one field with
those in another, or with current

' problems is one mark of a. well-
- educated person but it is very

likely to be frowned upon in-the

* classroomi in fear Yhat the associa-

tions made will be superﬁclal 'I‘he
instructor himself, trained in one
_field; hesitates to make reference
to others, and the student who

attempts it courts ridicule or rep-'

rimand. Yet life is not depart-

méentshzed like colleges and the

- . dévelopment of individuals of the

© ability to integrate knowledge and

experience and to tmnsfer it re-
quu*es practice in it.

I am aware that many teachers pres-

ently regarded by colleagues as highly

competent and even outstanding would

hotly debate or as-coldly ignore some

of these points either on the grounds of -

irrationality or impracticability, but I -
am much more troubled by the fact

. that many teachers who assent to these

views ‘depart so far from them in their

own practice. Yet, smca ourf primary
concern here today is with measure-
ment, I must ignore the miny issues

raised by these remarks about teachmg

in order to dea! with other more im-:

mediately relevant matters.

In regard t» evaluation I find my
assumptions aJove leading, to the fol-
lowing conclusibns:

1. Testing for gradmg should be,
relegated to a minor role in in-
struction and possibly even as-
signed to an independent Evalua-
tion agency.

. Testing for knowledge should be
supplemented and even in part
replaced by broad, pervasive, and

1%

continuing evaluation or assess- -.

ment which becomes the major
part of instruction and therefore
indistinguishable from it.

. Testing practices which mvulve

. comparison with status norms for

““superficially similar groups should
"be replaced by gractxces which
.=emphasx§e comparison with maxi-
‘mum gains made by students of
’"s;mﬂar ‘background and ability in

th -same DbjE(;‘bVES

ey

L
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_ liabillty and vahd-
ity as statistical concepts charac-
- terizing evaluatibn instruments or
procedures should be replaced by
-concern with the peymanency and
relevancy of learning as .concepts
characterizirig the quality of in-
.-gtruction,

4. Concem w;ﬂ;

5 Psychometrios—at least as prac- .

ticed by 4hose’con cerned with in-
struction .and with learning—
should . -become ‘somewhat less
concerned “with “rather exotéric

" mathematical investigations of
i measurement ,theory and " miore
concerned with the proposing of
models and hypnthe&es directly

. useful and testable in classroom

‘and life situations. ,
Thesa conclusions indicate the need for
“sonfe changes in our evaluation and
measurement practices. Each of them
is sufficiently significant to call for some
“.discussion. ™ -

I have suggested that testing for
gfadmg should be relegated to 2 minor
role in instructien. During’ a period of
visiting clpsses in many, different col-
-leges last’ wte:r and
- practically nio cases in
‘any indication that testing or-evaluation
was carried on for any purpose other

* than grading. Frequ&ntly, testing ses--

. sions are reducéd to one or”two per

v.quarter in order that there be more

time for covering the ground. Half:
jokingly, but none-the-less seriously, in-

structors ‘still hold the threat of pres-,

ence in an examination as a reason for
paying attention arid learning of a par-
ticular point. Tests and examinations
are still catastrophic events which are
greeted by the students with dismay,
for testing for grading is inevitably a
t]uest to studénts and nnE a prucedure
or to Iea:mng With rare EXCEptmnst"I
doubt that an fhstructor can have really
close association with his students and
get- a true picture of what they know

p::mg I found
which there was -

or What they\ara thmtcmg abﬂut while
“he brandishes the weapon of a grade.
If you doubt this, may I raise the
analogous question as to . how fre-’

quently an instructor gives vent to his

actual feelings and reactions about an

idea propesed to him or to the staff by

* hi§ dean: Authority in the form of the ,

power to reward or to punish inevitably
mbdifies the overt thinking, expression,
and action of those to whom that power
is apphcable I must hasten to add that

experience in working with a staff in
which all-grading was takeg{mm their

{orcement
the staff

hands indicates that such
cannot be successful unles

itself accepts the principle 'evoked in

fhn:se IErﬂ*’lrkS I hcxpe hnwever and
mg on my part to. say that tﬁéég teach-
ers who have given most evidence of

“fully understanding general education

ab}Ectwes and have evidenced most in-
terest in the needs of individual stu-
dents have been those who have rather
readily accepted the principle i)f di-
vorcing grading from instruction.

So far my remarks have apphed per-
haps more to teiching than they have
to evaluation but they have implica-
tioris for evaluators. So long as teachers

imarily interested in the use. of

“tests which enable them to assign a

grade on content rmtt;rmls, teachers and

test agencies will of necessity spend

most’ of their time on the making of
achievement tests which emphasize
knuwle,dgg of spamﬁc facts. There is
the hght uf my EXPEI'IEIH:E in the CD-
operative Study of Evaluation in Gen-
1 Education that many teachers only

await the availability of instruments

and techniques which will provide evi- -

dence of the development in students

- with regard to other types of objectives

“to make extensive use of such evalua-

tion materials.
To illustrate the insidious effects of
the grading practices, I want to remark

3
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.briefly upon some of our experiences

with instruments dealing with affective

- objectives. One instrument developed -

in our Coopérative Evaluation Study
wass an Inventory of Beliefs; which
seeks to get at certain attitudinal ele-
ments which are related to general edu,?
cation, The statements in the inventory
are stereatypes or prejudices commonly’
and freely expressed by individuals.

' When students are asked to react to

this Inventory, they must be assured
very definitely that the results will be
in no way used for grading. There have

been cases in which students have in- -

dicated that they have not given an
honest aanswer to the statements be-
cause they feared that an jndividual
instructor might look at the results and

- be likely to recall and hold them against

him “at ‘a later date. Similarly an in-
ventory of attitudes toward the human-

_ities and the people working in that
* area was made up of statements actu-

ally extracted from students in informal
situations or from essays in which they
were writing on other topics. Placed,

however, in the context of other similar

“items of this type, we found that the

humanities attitude inventory gave very

little in the way of a range of scores,
simply because. students realizing now -

what the inventory had been developed
to do, gave what they readily perceived
to be the approved response to the
items. Their inner feelings on the mat-
ter were concealed partly, at least, be-
éause they did not trust the instructor
to deal fairly with them if he knew how
they really reacted. _
It has been said that the grade de-
termines what the students work for.

I think it may equally be said that the

possibility. of grading a student’ deter-
mines to a considerable extent what the
instructor ' considers important. Cer-
tainly, teachers are inclined to ignore
objectives for which they have no ready
or defensible means of evaluation and
grading. T also feel quite certain, and

I do not know whether. it is fortunate 9
or unfortunate, that students generally .
speaking are less concerned = about *

srades than are their teachiers. I feel
that there is only a limited set of ob-
jectives upon which we dare to grade
individuals and that so long as a grade
holds the most prominent position in
our thinking ‘in the classroom it will re-

strict both our instruction and evalua-

tion to this limited set of objectives.
My second conclusion regarding

evaluation was that testing for knowl- .

edge should ‘be supplemented and in -

part replaced by a broader evaluation.

. As this is done, .evaluation becomes a
major part of instruction and ultimately .
indistinguishable from it. I should Like’

to illustrate by a number of concrete
examples what I have in mind by say-
ingcthat instruetion ‘and evaluatioh can
be\:‘g{;\f one and the same thing. The

AngethTroyer Self-Scorer, sold by Sci-
enge Research Associates, provides a

means whereby a student taking a test
continues to select answers until he ob-
tains: the right answer, If the answer

that he first chooses is incorrect, in

“puriching the answer sheet he finds
only a white space revealed. He con-
tinues punching until a red mark shows

up ‘under the hole punched out and
then he is assured that the correct
answer has been obtained. I have rec-
ommended to numerous teachers that
this Self-Scorer be used. While some-
what inconvenient to handle, everyone
W’m‘has worked with it has found that
W very favorable student reaction is
created. ‘A technique frequently used
has beeri to have a small number of
questions, perhaps ten or a dozen, cov-
ering the major points of an assignment
to be discussed for the day. The stu-
dents answer these questions on the
Self-Scorer. Those who really know the
answers are assured that they are cor-
rect. The larger number who niay have
been, when they came to class, reason-

ably sure they knew something about

o
v,
o
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: results

tbe usxgnment and wﬁéﬂnd tlmt- tl;ey
must make two or more selections be-.

“ « fore finding the right answer are moti-.
’ :vated tn ﬁm‘l out why Tho;e _individ-

} befara getﬁng the ngbj: one are con-

cerned about jt. There is little difficulty

- “in -geting a warm discussion when the

test items have been completed. An in-
teresting ﬁéint in connection with the

" Self-Scorer is that since the student has
. punched a hole in the answer sheet he
may retain the answer sheet in front -

of him throughout a discussion with no
concern on the part of th teacher that
There has been at least one
investigation which would indicate that"
the use of the Angell-Troyer Self-Scorer
results in greater retention on the part

" of the student and the suggestion in the

same investigation that the Self- Scorer
followed by a discussion of the results
would result in still greater, retention.
One of the major valyes of the device
is that each student is forced to go on
‘record  with regard to each item. The
usual tendency in most classes is for
axther the instructor or a few students
to take the lead in answering questions
and discussing points. The reticent. in-
dividual easily arrives at the decision
that the answer which is finally indi-

" . cated as right is the one he felt was.

right all the time. He just does not real-
ize that if he had had to put himself on

" record at the beginning of the discus-

sion he would have marked an incorrect
answer and he has not consciously ana-

lyzed the reasons for his incorrect posi-’

.tion. There is real value in having in-
dividuals. realizé just how much or how
Tittle they know and thereby give them
‘some meenbve to do samethmg about
it. . -'
As a second example of the coinci-
dence of evaluation and instruction I

+ should like to refer to the Theme Angly-
""" sis Handbook devéloped in our Cooper-

ative Evaluation Study. This Handbook

Dﬂglna“y &ewlnped ﬂut uf a congernys
on the part of our Communications
teachers that there be. some improve-
“ment in theme reading. A large num-
ber of themes were collected from all

of the colleges involved in the project

and teachers undertook to agree on a
grading - for them. They soon found
that they were readmg themes from
- different vlewpmnts ang with different
sets of values in mind. It hecame cledr
that they had to formulate some kind
of a statement of intent or purpose be-
fore they could move to any agreement,
Gradually they found that many of
their differences arose out of the fact
that the reading was rather superficial
_ih many cases, that one individual was
emphasizing one aspect of 4 theme and
another ‘individual another aspect. Too
frequently all readers were missing the-

Ypoint of examining what the individual

student was really trying to communi-
.cate—a viewpoint which' requires con-
‘structive. suggestions as to how the in-
.tent of the student m;ght better have
been sccamphshed this became the
guiding . purpose in theme reading it
was found that much more agreement
could be reached, although the task
of readmg a theme in this fashion be-
came a very arduous one. The reader

must determine just what it is the stu--

dent is trying to accomplish in the first

place and having reached this judg- -

ment he must then re-examine all
phases of the therhe in such a way as to
be able to make concrete suggestions
to this student as to how the theme
might be improved. This becomes less:
a tﬂsk ﬂf assigning a gade toa studerlt

shjdgnt to Evaluate his own effort.

Finally, a rather large .number .of
themes were thus evaluated and put
together in a theme analysis handbook.
The first purpose which the committee
had in mind in using this was that it
would be a device whereby teachers of
Communications -could work together

~
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. onaset Df thgmes and rgach some com- asked to react toa pmhue ortoa plece
monality in their thinking. A second of music, that practically nothing was
usage envisaged was that nf giving it to . obtained. An attempt to evaluate the
néw instructors on a staff as a basis for  students’ ability in critical analysis and
helping them develop the skills of judgment failed simply because most
theme reading. Some . teachers, how- .students in most classes had been given

-Tever, found that to use these themes no opportunity to develop such facili-

“with an opaque projector provided an ties and therefore wérg-unable to ex-

interesting and instructive experience hibit them. In most cases it was obvious

for the students. The students could be  that the task of analyzing and ]udggng

‘asked to make the same kind of criti- a work of art was something rather new

cism of the theme as the teachers had to the student ind that he was even -

engaged in; After this ‘eriticism had  bewildered by the request. This being
" been rendered.it was.tHen possible to true it might seem that we should con-
thrdw on the screen the analysxs made  centrate on teaching. On the’ other
by the Communications teachers and  hand, asking just what kind of an analy-
the students could then, point by poirit, sis and judgment or just how a judg-
- compare their-own reactions with those” ment might be’ arrived at for a particu-
" of the committee. In a sense, this is lar work- of art holds promise of

. mﬂy a substitute for making Such an clarifying ways of instructing students

analysis for each individual. It is quite it order to develop these abilities. As
obvious, however, that a teacher can- agreement was reached on a number
not take the time to- make the detajled of points and a series of suggestions set
* sort of analysis, that ‘was involved for -up for students as to things € which
-every theme ;?\évery student. There is - they might react in analyzing the work
‘some’ indicatioh in a subjective way prior to making an integrated ]ndgment
that a’ student who sees a theme ana- When this was presented to students,

lyzed in detail after having undertaken it was found that something more

- himself to make. such ‘an analysis ob- tangible.in the way of a response was
'* tains a better idea of the problems of obtained from students. However, the
communication- than he had before. vast majority of-students still betrayed'
Thus, a devicé originally intended as:- a lack of familiarity with this objective.
-an evaluation device has been found to - The structured essay format adopted
have tremendous instructional. value. for the -criticdl analysis and judgment

The Theme Analysis Handbook may be in the humanitie§ is probably most .

regarded as the placing of the evalua-  valuable: in dealing with students who
- tion of themes on a concrete objective - have had little erience in this type
level whereby the evaluation has obvi- - of work. In atheig rds, the instrument
ous significance to students in indicat- can be used in making ass;gﬁments or
ing the qualities of good writing. it'can be used as a'guide in class reac-
The Test of Critieal Analysis. and tions 4o a work of art. Ultimately, how-

[

other example of the same coincidence practice it' would no longer be neces-
of instruction and evaluation. Teachers sary to put before him- the specific

of the humanities indicated a_concern points in the structure of the critical”

_that students faced with a work of art analysis and judgment, test.' He would
be able to arrive at some judgment of  already have atrived at that sfruct
it based on an application of facts, ~ or a similar one based upon hi

. » 'principles, and personal reagtions. They ' experierice to which hé coulfl’ resort

udgment in the Humanities is still an- ever, when a student has had enough .,

found that whén sh,ldents were suﬂply when faced with such a task/The de- °
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wcagsﬁﬂatgtandeanbeusedas
such, hut if anything its value as a
“teaching device exceeds jts ilua as an
~ evaluation devjce, .
I should like to use one more ex-.
ample to illustrate the combination of

- _ instruction-and evaluation. The science’
committee of our project became inter--

ested in the use of current gcience ma-
- terials bécause of a feeling that the
= further contact of many students taking
‘ ‘only one general educdtion science
" course would be largely with popular

and semi-popular science articles. If

. students develop an interest in reading
this material and gome skill in applying
their knowledge .of science- and their

undegphanding of the scientific attitude’

toward: these materials, it might_ bf—; e

<.~ - sonably expected that: L
. 1. They would continue some con:
- tact with science.

8. They would eontinue to increase

¢+ their knowledge of the: area by-

* this constant reading,
The task of evaluation résulted in an
extelsive search of science "articles to
'see what kinds of materials might be
“appropriate for _evaluating students’
ability -in science reading. It soon be;
came evident that some articles were
much, more suitable than others,

was not the same thing as knoWi
exactly what one would do_who raag
it critically and uﬂdarstandmgly It be-
came necessary, therefore, to build up
a & of behaviors which might char-
‘% acterize the critical and understanding

reader of science materials, ‘These in -

. turn were formulated into both essay.
“*“3nd objective tests, Use of these in the
" classrooms mdu;ated that students did
> nof pe&aﬁn very well on such tasks and
. this: was indicative of the fact that in
“‘'most- classrdoms: ‘it was the frst time
'+ thgt, students had' been asked to make
Buc& ‘an.: apalysis of any reading ma-
N r&ﬁult both UB]EEUVE Eest

&
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issues abaut cuﬁ’ent articlea and ex- .
trm:m fmm aﬁ:u:les, wera found by

.type c:f actwlty for the classroom. Such
- inaterials evoked much interest and dis-
cussion on the part of students, and,
often for the first time, caused each in-
dividual student to attempt for himéelf
to do something with the material in
frofit of him. Textbooks and. teachers
who present - both problems and solu-
tions to students rarely challenge them
Dbecause it is an exceptional student who
can undertake to disagree with a solu-
tion proposed by a ‘teacher. Problems, .
with dolutions not given, involve a ..
threatening ®situation in
‘which “each. student can propose his .
owri solution and argue for it up to thes
~ point where he is convinced that there’
are better solutions th'iﬂ;,ls Such use
of current science materialj in the class-
room results in a coincidence of evalua-
tion and instructional practice. Even .
more significant, the type of behavior .
envisioned by a group of science .
teachers for their students at a period -
hter m llfe—ﬂnt is thE readmg
c§''a part of &
" daily classroom Expenéng:e “Surely the'*'
problem of transfer must*be much less

It . complicated for the student who has -
also became clear that having an article

been asked and even fnrceclhﬁa read
\; wﬂl mnt{nue t}mt bEs
havid}‘ f}ﬂn it'is that a student with no
such E‘Epér]éﬁéé will initiate it just be-
cause he has learned a little more sei-
ence, ¢ :
The third cnm:,lusmﬂ which I hfwe ? -
suggested as applying to evaluation and %"
arising out of my earlier assumptions is
that there should be a de- emphas:s of
natignal and regional norms. To illus- .
trate. \Fhat I have in mind lef me dis
cusg ¢ for. just a moment the nature of
somé of the ains which we found on
the Test of g ttical Thinking in Social
Sc:lem:é In samg schools-‘we T uﬂd over
a year’s time 'a gain of one or two
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pomts on ‘the average, & g&'i’,' s

" mined for that test. In other schools we .
found a' mea of as high as ten
.{or twelve pﬂmtg% alinost all: cdses we-.

- found that the students who were lower -

’ “at the beginning made much: larger
“gains than the students who had a hi
"score on the test at the bsgmnmg Pat-:
tticularly it was true that a. student *
-whose score on the test of critical think-
_ing was lower. relatively’ than his in-

" telligence level tended tor make large -

- gains, Yet there were, places where the: monly

| most able stidents madd larger- gains’

- than the least able students in other -

i “'schools, There were place; ‘in which the _
i difference in_the gains ‘betweén ‘the
" most able anr;T ‘the most inept students,

dnubtgdly ESSDClatEd thh variations -in
“the - educational - programs although it °
was - not " alwaygsepossible ‘to 1de:ﬂt1fy
| them. In genera% the large gains were
mada whe;ere more- c}vert- -attéi‘x_,tiﬁhi wi

T “thie data from three ma;ﬂr 'clagsifications
. of schools baged on the: abLty of the
students admitted and méde up: what
"might -be, called norms. . The- general *

" implication of these is t]nt a’school in

" which the students make a gain of

\. . roughly four points over a yéar's: time

“ bn the test of Critical Thinki ng in So-’

cial Science is doing an javerage job.,

2 ?‘:“;xj':.f'j The difficulty with this is r§at an aver-

-+ -age job is—speaking franklyt—a darn
‘pﬂgr s.hiing Most Sogial” Seience.
tclasses {in general éduéatiﬂn are still
heav:ly content centered,
“are given no opportunity t
develop critical thinking, a

‘pr‘ﬂctige or -
1d only in a

prae-

.more than ‘the practice effect. deter:

h .

. many: charactﬂ'l

ost-students

Eew schgnls \Vﬂifgjféry Dutst fndm gains .

ing to medu:cnty of worde
. The real'standard;, which should“be'" T
snughti S. the largest: dain made for stu- .
its f tHe same Ability level and gen-

: fsckgmuhd It would then be
n&c&?saiy tD fhd out just what were the .
 charaeteritics . of the program ‘which - .-
‘achieved- those ‘gains and to adopt as ™
jcs as are appropriate
- of-eveny fo 1m9m€'a upoi,. them in order
to’ gain‘still more.” Another point which
7T have.noted is that most norms com-
m@*only given in terms of a
. clagsificationn of types of sehools and
oceasionally sin ‘tefms of intelligence

level. JOi finﬂing that Jlow.ability stu-

to g;vg e

- dents, with'lew, pre—%}status on the

ce, Critic hinking Test;
) ' makeé. very large gains . .
onsensé.. The facw. r_haE' .

ok score :

Smi-m Scl

rage or high'scores on
o(Critioal Thiking Tést .o

Encé -who' }1-‘1\:3 Jow: asadernic - 313111t‘y,

- make almost no gain whiehis also very
“Tedtsonable, Yet 'with': :the’ dsual” norms -
"ptovided, -a : Ef'u;h r W
some of- these situations ~w§uld find it
very difficult .or-impossible .to obtdin
any information on, what would be a _
rf:usnnably Expex‘:ted iliﬂnpmv&::meut on.
the part of a given student, Perhaps we
should take a leaf’ from: ‘the practice of_
photographers,. both amateur and pro-
fgsv.mnal Those of you who are inter-
ested in the field know that it is cus-
tomary when displaying -a photograph |
to provide a detailed descripfion of the .
conditions under which it was taken,
tlie: kind of exposure, lens, ete., used.
Likewise, it might be appmprmté in
Edm:;ltinnql circles, when tests are given
and: gains are recorded, to describe in v,
=ome detail the essential characteristics - '
of the educational experience which

was provided. In closing my remarks,

on norms I thm]x I shauld ma]\e lt clear .

evil in thems’.élves Thgra are
scnme ted, V]]UES; sﬁvzd by them
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On the other hand, the prevalence of

national and regional norms emphasiz-
_ing mediocrity bften leads teachers to

regard them as the only kind of standard
which Js significant in judging test: re-
sults, I suggest that it is a major obli-

‘gation of everyone in the measurement

and*evaluation field to see that the al-
most exclusive use of status fiorms for
superficially similar groups7s supple-
mented or even replaced by practices
emphasizing comparisons of the gain
made by studénts with the maximum
gain made by students of similar back-
ground .and ability in regard to the
same objectives.

I have suggested that there is a need
for de-emphasis of the statistical con-
cept of reliability and validity as char-
acteristics of tests. Among professional
measurement people there is a full real-

“jzation that a coefficient of reliability

may mean many -different things de-
pending upon how. it is computed. It is
also.a highly vdriable quantity depend-
e group upon which it is
Similarly validity is the

ation in which the test is used
and of the group with which it is usec
Let me revert again to some &xp

ences in the Cooperative Evaluation |

Study: Dealing with objectives which
are not overtly emphasized in many
classrooms and even in'many schools,
it is perhaps to be expected that the
reliability of tests would vary a great
deal. I recall one test which yielded a
coefficient of reliability in the .6 to .7
range .in most schools but which =&
sulted in a coefficient of .9 when used
in another school. Just why’this was
true 1 never ascertained. In other cases
we found that certain schools in which
there had been obvious concern with

" critica] thinking and numeroug things

in the program ‘irected at it, yielded
higher_rgliability coefficients for these
tests than other schoels in which there
was-little, attention to these matters. In

£

fistic not only of the test but of .

regard to critical thinking, we did not
find any really satisfactory criterion of
critical thinking, but we did attempt to
compare the results of the tests' with a

-variety of judgments of teachers and

others. , Correspondence of teichers’
judgments in a particular school with
the test results on'a Critical Thinking
Test varied extremely within a school,
but there was even:more variation in
the kind of judgrents made from one,
school to another. As one might expect,
in some schools -where the objective .
was regarded with " indifference, the
very reactions of :teachers to the re-
quest for. making - judgments about
Critical Thinking ability almost insured

‘that the ratings would be of little value.

Rather consistently .we found that
teachers wha had worked directly. with
us in tht -committees made judgments
which:tcorregponded “closely with the
test results. One .may 'of “course argue
that this is true simply because they
knew what was in'the tést, but.it seems
to me equally plausble to argue that
as a result of working'on the test they
had a better concept of what critical
thinking is and therefore were able to

render more reliable and valid judg-
ments of its presence or absence in stu-
dents. Clearly, reliability and validity
are not simply characterizations of in-
struments or evaluatigri*procedures.
. Primary concern in -education must
not be with the evaluation procedures
but, with the learning to which the
evaluation procedures provide some in-
dex. Instead of reliability of a test we
should be concermed with the perma-
nency of learninfi. Instead of the valid-
ity of a test ‘we should be concerned
with the utility or the relevancy of
learning,, Viewdd .in this way, these
characteristics are related to the tests
but they are also concepts which char-
acterize qualities of instruction and
predetermine ‘test performance.
Finallyg I haye suggested that psy-
chometrics has become concefned yith

H
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theofetmal activity so far removed from
the classroom as to not only have little
applicability but actually to alienate the
classroom teachers., I am well aware
that no hard and fast line can be drawn
between pure and applied research. I
should be the last to wish to draw one.
On the other hand, I do become a little
impatient with what seems to be an
increasing tendency to pursue. fine
points of testing theory, which go far

beyond any utﬂlty which I can:foresee
for many years in actual instructional

and learning situations. I should like
to see some of our best minds in meas-

~ urement confront the reality of educa-
tional problems and attempt to propose -

some hypotheses or models which are
direetly relevant to and testable in the
classroom and in life situations. Let me
give you a very simple example of what
I have in mind. I referred, at the begin-

ning of this paper, to integration as one

of the bywords of the educator. Cer-
tainly it is one of the concepts which
has been given a great deal of empha-
sis in general education. There are
many different concepts of integration,
but I prefer to regard integration as a
characteristic of an education person,
one which implies that he is able to in-
terrelate everything that he knows, his
skills, his abilities, his beliefs and his
values in such a way as to deal in a
more effective way with situations in
which he finds himself day by day. In
short, the integrated person is a well-
Qrgamzed individual who is able to
make the most effective use of all of
his resources in dealing with the pmb-
lems that confront him. He is t
tithesis of our tendency in educati

break our objectives into subject thatter

groups and even to regard - critical
thinking in science, critical thinking ih
social science, etc., as distinct and: inde-
pendent abilities. We find" ‘sbme “evi-
dence that the intercorrelation between

tests or other evidence collected on
these various abilities is rather low and

: this reinforces our feeling that they are

more or less independent factors. T am
not sure that this must be so. May it
not be an artifact of culture and of our

. present educational policies? .

Some time ago I proposed:to myself
and some of my colleagues the hypatheq
sis that a really goad general education
program would be characterized by the
fact that over a period of a year or two
the intercorrelations between tests, giv-
ing evidence of various general gdut::as
tion objectives, would show a definite
increase. In other words, if a person
is really interrelating what he has
learned there should be an increasing
tendency to coordinate all resources on
a particular task. It has been of interest
in the Study to find that in one school
where marked gains are made in the
separate abilities but where the courses
are quite distinct and where the general
education experience is almost re-
stricted to these courses, that the inter-
correlations between various tests actu-
ally decreased over a period of one or
two years, In certain other schools,
where there are no clear cut distinctions
between a variety of living experiences
and classroom experiences on the cam-
pus, where instructors in qne course are
quite cognizant of what is going on in
other courses and make every effort to
interrelate them, we find that over a
similar period of time the correlations
among a number of different tests in-

.creased in size. There are other possi-

bilities which might explain this and we
have explored a number of them. At
the present moment I have not been
able to explain this data on any basis

" other than the original hypothesis, but
I should still like to regard it as a_

tentatwg one and-have a great deal
.more study of it before accepting it as
- a simple way of ascertdining the extent

of integration in an educational pro-
gram.

I have presented these remarks with
some fear that I may be misunderstood
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and that samé pEﬁpIE in the meésure-

. feel that I am trymg to demean the
" importance of what has been accom-
plished. I assure you that this is not -

the case, but it is true that in working
closely with classroom teachers over the
period of the past few years I have
become increasingly aware of the deep
and increasingly deeper suspicion

which many teachers regard our. whalaf l
field of activity, Yet in every case where .

I have successfully made contact,
an individual and interested him in the

“.problems of evaluation and the inter-

relationship of these to the problems of
instruction, I have found the attitude

84 1953 INVITATIONAL CONFERENCE

to change completely. In evel‘y case

there comgs an awareness that ﬂlése,,

things are- not .distinct fields of opera-

tion and that evaluation has: a great

deal to contribute to the .improvement
of instruction—that, mdeed, as I have
already said repeatedly — evaluation

and good instruction are indistinguish-

able; To those of us interested in evalu-

- ation this seems to be only just recog-
nition of the worth of our activity.

However, we need also to realize that
these wﬁrkmg in the field of instruction
can contribute to evaluation a great
deal more thun we have solicited from
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at fthe College Leyel

PAUL

DIEDERICH

S SUMMARY OF DISCUSSIC)N

Dr. North raised the question as to
whether instructors avoid re-using
effective items for fear that students
may learn to expect these items and
make special preparation for them. Dr.
Ebel replied that item files are kept
and that he has seen examinations in
which as many as two-thirds of the
- items had previously been used. He
was asked whether under these circum-
stances students anticipate these iteins
and prepare for them. Dr. Ebel felt
that this was not the case and cited the
example of a medical college instructor
who had exactly the same items in one
examination for five years and had
found no upward drift in scores. Dr.
¢ Gulliksen asked whether this result was
regarded as favorable' or unfavorable
and Dr. Ebel stated that at least ‘it

showed that students are not as adept

at takmg advantage nf the repetition of
items as is sometimes supposed.

Dr. Carroll asked whether there is
any evidence whether the different
eategunes of items listed under “rele-
vance” actually test different things.
He cited a factor analysis of a similar
classification of ‘items at Harvard which
indicated clusters in other ways than
logical ‘analysis had supposed. Dr. Ebel
stated that no claim was made for the
factorial purity of the categories. He
said that it would be impossible to
carry out factor analyses on all his ex-
aminations. The analysis was essentially
that” of content, he said, of what the
examination emphasizes. Dr, Ebel re-
miarked that a few mistakes in classi-
fying individual items do not seem to.
affect seriously the picture of the ex--
amination th t this type of analysis
discloses.
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Individual Versus Group Decision Making

IRVING LORGE

]

s %

Tue proveres and maxims of any peo-
ple do summarize their experiences and
wisdom over the generations. In respect
to individual and group behavior; of
course, there are many such proverbs.
Most -of you have learned, and, at
times, acted upon such aphorisms as
“Two heads are better than one” and
“In the multitude of counsellors, there
is safety” By contrast; however, there
are adages that suggest “Truth is lost
with too much debating” and.“If you
want something done, do it yourself.”
Indeed, formal group thinking-has been
«disparaged by an unknown phrase-

maker’s definition:of a committee as “a

oup of men that keep minutes and
gasté hours®* and, informal gfoup pro-
cedures have been reviled in Ambrose
Bierce's definition of discussion as “a
method of corifirming qthers in their
errors.” . .
Though thesé succinct summary state-
meﬁ are in contradiction, each may
expiess a true'ind useful generalization.
The apparent- disagreement may be
limited for certain kinds of tasks, or for
specified sorts of groups, or. some

classes of conditions. Variations in the

tasks to be done; or the organization of
the groups to solve them, or the cir-
cumstances under which the action is
to be taken, may produce different out-
comes or results, Today’s social scien-
tist, however, is not inclined to search
the sayings of the fathers for generali-
zations about the differences in group
and individual performances. He tends
to go through a process of making a

™

L

NDIVIDUAL VERSUS GROUP DECISION MAKING

review of the literature. Such a reading
of the research literature should, in--
deed, reveal the range of generaliza-
tions as well as the means and evidence
upon which they were formulated.
When experimental studies are ap--
proached (in the aggressive, mood) the
variables of organization, task and
criterion are found to be related to the
so-called generalizations about the suc-
cesses of groups and of individuals.

In the restricted rarige of studies that
distinguish between the products pro-
duced by groups and by individuals, it’
soon becomes apparent that the con-
clusions in the textbooks are broader
than the evidence warrants. Very
quickly comes the realization that in
considering group versus individifal de-
cision making, “a group is not a_group

is not a group.” In sacial psychology
and in sociology, the concept of group
implies the sense of two or more per-
sons interacting among themselves to
accomplish some objective. In fact, the
essential differentiation between group
as “an assemblage or aggregate” and:
group as “a social organism” inheres in
the notion of interpersonal interaction, -
Croupness implies interaction. )
Yet, some of vaunted superiority of
the group is based upon a kind of group
whose individual members never met
together, and, who, as a matter of ex-
periment, never knew that other per-

sons were working at the same time at
the same task. For instance, Kate

Gordon asked individual college stu-
dents to arrange a set of weights in the

a

1
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correct order. Each student did the task
independently of all other students.
From the resulting protocols, so-called
“groups” were formed by averaging the
rankings of fivé (or of ten, or of fifty)
individuals selected at random from the
full supply. By the criterion of correla-
tion ‘with the actual physicdl order of
the weights, she concluded that “the
results of a group are distinetly superior
to the results of the average member”
—a conclusion which cannot come as
a complete surprisé to those convérsant

with the elementary facts of tests and,

measurements.

Or again, the superiority of the group
is founded upon a kind of group whose
individual members meet in the same
social setting although each one works
independently upon the same task

~without any personal interaction. A

typical instance of such experimenta-
tion would seek the answer to the ques-
tion, “Do individuals make better test
scores working in complete isolation
than working in 4 group climate?”
More recently, the superiority of the
group has been demonstrated on the
basis of ad hoc groups whose individual
members were designated to work to-
gether to accomplish some externally
imposed task. - For example, in the,
widely quoted Shaw study, a college
class was divided in half with one of
the halves of the class arbitrarily
formed into groups of four to work on
problems proposed by the expegjment
These three illustrations suggest t

groups are of different kinds. At the
upper extreme the theorists think.of
genuine interacting facesto-fage« I
who have a tradition of wiérking to-
gether with the responsibility for the
accomplishment of a broad task. Solu-
tions that such groups make have not
been studied by psychologists. At the
lower extreme is the concocted group

of*several different isolated individuals,
each of whom worked alone. It is the
solutions thﬂ? such “groups” produce
that have been a principal source for,
textbook generalizations.

Moreover, experimentally, there s

even wider variation in the nature of
the tasks groups and individuals are re-
quired to perform. Groups have been
contrasted with individuals on the basis
of such tasks as estimating the number

ot beans in a bottle, as judging the

aesthetic value of music, as predicting
the date for the end of World War II,
as selecting a bread for nutritional pur-
poses, as planning a course of action
for accepting a bequest, as-learning a
maze, as solving a difficult mathemati-
cal problem.

Each different kind of task has been
subsumied under the broad term “de- -

cision-muking.” The thesaurus recog-
nizes as related to the verb “to decide”

the verbs, judge, conclude, ascertain,

determine, deduce, infer, estimate, ap-
preciate, value, assess, consider, settle,
and choose. All strongly suggest that
“thinking” or “rcasoning” is basic to the
accomplishment of the task. Indeed,
one can only wonder why the jargon-

istic “decision-making” was substituted
for the readily available “deciding.”

Deciding, or (not to lose face with
my fellow ,workers) decisivn-making,
involves ;suéh ideas. as the task, its acs
ceptance, a process of active search for

plan and éonse- -

ultimate selection: bf
quent action. The history of the study
of thinking, i d, is*'replete "with
formulations? like this., As 4 mattér of
fact, the carly ‘tasks or “Aufgabe” set:
by the Wurzburg School, to a degree,
sct the mature of subsequent experi-
mentation, Basically, the Wurzburgers
were studying what was happening in
thinking and willing. So great was the
attention on the process that they

I, Ways and means to get it done, with an
Eing

made by some external authority who -tended to underemphasize the quality

adds together the independent products

of the product or solution. For instance,
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Ach asked for a free or controlled asso-

ciation to a given word, or Biihler

asked, “Was the theorem of Pyth'igcms

Lnawn in the Middle Ages?” or “Can

you get from Vienna to Berlm in seven
hours?”

Salutmns for such tasks may be

; s “right” or “wrong.”

lhe standard appraisal for such simple

task problems is truth from the view-

‘point of fuet or actual ‘measurement.

The answers to the estimation of
weights, the number of peas in a bottle,
the prediction of a specific date in the

“future, each had an objective criterion

of correctness, In most studies of the
process of thinking, some readily avail-
able abjective criterion for correctness
wils ble. Yet most real life prob-
lems, that must be pondered, do lack

an objective external criterion of cor-.

rectness or adequacy. Many problems
of interpersonal relations are so complex
that policy, or plan, or course of action
cannot be evaluated as just right or
wrong. Such problems range from those
whose solutions are clearly right or
wrong to those that can be apprajsed
only by consideration and evaluation of
many different consequences.

For instance, L%IFJUHL Shuw's prob-
lems in the first” part of her experiment
consisted of three different but closely
related mathematical puzzles: each was
sport problem like that involving
the three jealous husbands and the
three beautiful wives who had to get
{ s a deep river in a rowboat for
tluw under the constraints that only
husbands ean row and that the wives
eannot be trusted in the presence of
another man unless the husband is also

present,  Twenty-one individuals and

five groups attempted the three prob-
lems. In terms of just the number right,
there were five solutions for the indi-
viduals over the three problems in con-
trust with eight solutions for the groups.
Disregarding the pn;sxblhty of differ-
ential transfer-of-training in groups and

in individuals, her conclusion about
group superiority was based on com-
paring 7.9 percent for individuals
versus 53 percent for groups. Inci-
dentally, no test of significance was
made.

In the second part of her experiment,
the problems involved the rearrange-
ment of the serambled words of a final
sentence of a prose passuge, the com-
pletion of three and a i f
sonnet, and the locatic

Df 7 ;Ehﬂ(i;];

buxldmg_, under the constraint of mini-

ng school bus mileage. No group or.
individual solved the final two prob-
lems, but on the sentence rearrange-
ment four of the five groups and three -
of the seventeen individuals solved the
problem without error. An additional
group and seven individuals made just
one error which involved a word re-
versal or the placement of the word
“there.” Although the errors did not
meet the criterion of perfection, they
did not affect cither the smoothness or
the sense of the sentence. Solutions, in
other words, could vary in their close-
ness to the original as well as in their
adequacy. As the problem allows for
more and more different adequate solu-
tions, the criterion of absolute right or
vrong seems more and more arbitrary,
The review of the literature suggests
that the differences between groups
and individuals in decision-making may
be reluted not only to the nature of the
task Lut also to the method for evalu-
ating the quality of the solution.

In general, the more mmplﬂx the
prnhkm for decision, the more difficult
; to find adequate means for the ap-
'] of 1[5 sﬂlutmns It was, mdeed

cErnQd w1t11 the 1ppr*usal Of its staff
work. For under two different con-
tracts from the Human Resources Re-
search Institute with cooperation of the
Air University, it gave the Institute of
Psychological Research an' opportunity
to study the differentiation between the

i
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’ gnﬂdness of solutions of groups and of -

individuals for two very different kinds
of problems. At one extreme, were used
problems for which there were a known
or knowablé solution. These are desig-
nated as “eureka” problems. At the
other extreme, were used problems so
complex that it would be impossible to

ascertain the complete efficacy of the
“solutions. Such complex prc)blems are

designated as ratmnal) »decision” prob-
- lems.

An example of the rational decision
type was Wileo Air Foree Base for
which a plan had to be devised to raise
the. morale of airmen statmnetl at an
isolated Air Force Base in desert coun-

try. The base facilities werg-madequata )
* situation to estimate its work-ability on

to care for wives and families*of the
airmen; the AWOL and VD rates were
unusually high; the social and recrea-
tional facilities of the nedrest town,
some forty miles away, seemed limited
to gambling, drinking and prostitution.
The elected officials and the town’s
‘leading citizens were greatly disturbed.

The. usual procedure was to admin-
problem to individuals and to
groups, bEfﬂrE instruction at the Air
‘University. The groups’ ‘were “ad hoc
leaderless groups of six.to eight officers,
-usually majors ‘and lieutenant:colonels.
All solutions were to be written in_fifty
minutes. The results fﬂr suchy individ-
uals and ad hoc groups, gplatively naive
in group interaction aifc
ing techniques, dém@nqti;‘ that the
average quality of the: diidual de-
cisions ‘was superior,’tg tué fuality of
the average group decision:”

The “eureka” pmb’lems were adapted
from those used by the
tegic Services in :its’ ass)
gram, For emn@l’f;,ﬁ cme ¢ ;
* quired tha Formyplation of*a plan of
action fog getting a cadr five' men

y‘v#
ﬂEutrg /<
was pot

prablem .solv-’

beams , TOpes, discarded truck tires, etc.
The gmugs were ad hoc groups of four

or five Air Force officers in training,

usually junior and senior college under-
graduates. The solutions had to be ac-

»mmphshed in an_hour. The results

were in sharp contrast for individuals

and for ad hoc ‘groups who were also

relatively naive in group interaction
and in problem-solving techniques.

They showed that the average quality-

of individual plans was markedly in- -

ferior to that of the average group..

The “eureka” problems, of course,
could be assessed m terms of an abso-"

lute criterion of “Do the men get
across?” In fact, each different plan of
action. was tried out in the real field

a pass-fail basis. In comparison, how-
ever, the goodness of the solutions for
the “rational decision” on Wilco Air
Force Base could only be estimated by
experts judging their adequacy in terms
of fnrse&a, e consequences. .
The “rational decision” solations
written for the Wilco Air Farce’s prob-
lem showed an unusual range. Experts
could recognize that many solutions
tended to treat just a specific symptom
of the problem; on the other hand, ex-

perts appreciated the nicety of the per-
ese, -

ertmns in some of tha sol utmnsiTh

o815
_of the mmy f*u;tﬂrs in thg prﬁblem but.

“also an anticipation of the consequences
of the several aspects of the action plan.
The extraordinary diversity among the
solutions suggested that it would be
possible to identify the factors, diag-
nosed in the plans for alleviation of the
situation. The technique, essentially,
requires an analysis of the decisions by
broad areas and factors and by specific
courses of action,

The steps involved: first, making a
representative sampling from all de-
cisions collected; second, developing a
content analysis of cach positive point
or idea regardless of its location in each

"
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o ,
written decision; third, arranging in a
master scheme, the broad areas in
which each specific point could be lo-
cated; and fourth, assigning num 1
credits to each broad area and wihin
it to each specific point. '

For instapce, for Wilco  Air Force
problém, 300 solutions were selected at
random. These were content-analyzed
into broad groups such as:

Regulations and discipline

. Leadership and training

Morale and military eustoms
Problem solving procedures
‘Housing and facilities
Civilian-military relations

Passes, leave and work scheduled
Recreation

Each’ separate point under each
broad category was identified separately
by a code number, e.g. “communicate
disciplinary pghcy to personnel” as
point }¥22, or “organize meetings and/

or committees of airmen to work on.

problems to formulate policy” as point
411, ‘
Tha content nmlysis bgsed on the

.Ecl more than Qj Df tlxe

random sample of two hundred
decisions. The summary’ of the dift
',,ts: fmd ldE1§ fmmd in the E\f(

for tho;. ,subsequt:nt quntlﬁ
quality score.

Four expert judges, after reading the
problem, assigned numerical credits
among the categories and to each point
within a category under the constraint
that the total sum for all credits woyld
equal 100. The score for each point
was the average of the values by the

ation of the

_ four indépendent judges.

. Each decision, then, could be coded
mmrdmg to the content analysis
scheme. \The sum of the point values
for any deeision could be corfsidered
as the total quality score. Such a coding

*estimated

. process that took each)
ibsequently found in a ‘;Ecund '

j 49

- and scoring pro dur of course, al-
'I’

ws, in addition, a frequeney count of

ach specific p point mada by individuals -

ot by groups as well as a separate count

‘of the rlLllTlllCl of broad areas in which
such points are made. It cannot be ex-
pected that any one individual or
group will make all the. points in the
complete master key. As a matter of
fact, the average scoré before instrue-
tion is about 20 with a standard devia-
tion of about 7.

There is. no practical way for vali-
dating the qualify score for the solu-
tions to a problem as complex as Wilco
Air Foree Base. Try-out of each sug-
gested decision is nuther possible nor
feasible. At second bhest, one can esti-
mate whether the quality score does
correlate with the judgments of inde-
pcndent experts qbdut the over-all

To test this, the relation between the
rank-order of fifty d cisions for over-all
goodness and the quality scores was
Six competent judges, inde-
pendent uf those used in establishing
the rating system, Arranged the deci-
siong in order frofih best to worst, a
judge about four
hours. The average/ iuter-correlation
among the six judgés was .74 so that
the ldl]l\ correspphiding to the sums of
judges’ ranks hifve an estimated relia-
bility of .94. The correlation between
the rank based on the sums and the

- quality score was .82. For other prob-

Ifms the results are equally satisfac-

nflmhlllty Uf unhn;ﬁ tlle salutluns i ex-
traordinarily high. Two independent
content analysts analyzed the fifty de-
cisions for points. The correlation be-
tween the two analysts for the quality
sedre was .97 without significant differ-

- ence hetween-the mean quality scores

or the stapdard deviations.
_ The .technique of content analysis
can be_dumz objectively; reliably, and

*
[
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quickly. The scores are sufficiently
sensitive to allow the measurement of
the effects of instruction in problem-
solving and in group dynamics, and of
the ‘differences between the decisions
of individuals and groups.

- . The results were so illuminating that
content analyses and scoring systems
were also established for the.“eureka”

- problems. The advantages of the con-

tent gnalysis is that it allows not only-
the designation of the kinds of points
made by individuals and by groups but
also serves to suggest to teachers the
kinds of points that are often; and the
kinds that are rarely, proposed. In a
sense, a c¢ontent analysis of several hun-
dred decisions is a summation of the
best of many minds. It tends to codify

"all. the possible positive points for

handling a problem situation.
Againstrthe panorama of such ideas,
every specific decision, whether of an
individual or of a group, can be ap-
praised. Not only does the content-
apalysis scheme allow for evaluation of
each such decxsu:m but alsa it gwes thé
c:nf f‘lults and errors in pmb]em snlvmg
For instance, it allows the instructor to
recognize that the solver placed most of
his attention on a single factor and its

. allgviation; or again, that some solvers

atfack a symptom without considering
its cause; or again, that a solver made a

‘plan without anticipating the new diffi-

culties that would ensue. ) _
- For example, the content analysis
of the “eureka” type solutions, when
utilized for contrasting those E)f indi-
viduals and groups, indicated that the
individuals apparently do not check
for getting across the road,
for example, as well as do groups. In
groups, each member tries to consider
the wmlcabﬂlty Df Each qugggqtmn wﬂ:ll

quate ‘ideas are re;actﬁ:d f‘raups b}f
comparison, produce not onlysa greater

PROBLEMS. 41

number but also more easily workable

solutions for “eurcka” problems.
Groups before writing their solu-
tions, tend, to exercise a greater amount
of criticism of the ideas suggested by
the various members. As a group, there-
fore, they reject.the apparently inade-

- quflte and the clearly wrong. Individ-

uals, however, are not quite so auto-
f;‘l'ltl("ll For they do suggest fewer good
ideas and more poor and even incon-
sistent suggestions.

In the 'ratmnal dem’smn' sglutmns, ’
v1duals ns behavmr is not very much
different, i.e. the groups are more
cal of tha ideas and suggestions of their
fellow-members. The result, however,
with this kind of problem tends to lead
to a reduction in the number of good
ideas actually written down, Thiz does
not mean that good ideas were not- in-
troduced into the group deliberation.
As a matter of fact, in process obser-
vation and in r;nntmllad studies, the
group fails to specify in its report at
least two-thirds of the good ideas pro-
duced within the group. The individual,
however, in his less critical behavior
does record a variety of suggestions re-
lated to different aspects of the com-
plex problem, i.e. the individual tends
to record ideas over the full range of
the factors in the problem, In complex.
probems with wide potential range of
ideas and actions the tendency within
the group toward critical review has
the effect of - constraining the area in
which i(jﬁfﬂﬁ get ret:()rd& ,'. alvagi

terms of the nv;mg; vnlu; c:nf the re-
corded points, ie., dividing the total
- by thie number of different points
recorded,

The Quality Point Score with its pre-
uqumlt‘ eonteiit analysis gives promise
for. thL dpprms,d of high level exceutive

2.0
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decisions, those by the individual ex-
ecutive, or by staffs, or by an interac-
tion of an executive with staffs. A com-
plex problem really extends a good
executive: he must appraise the situa-
tion, discriminata and identify the es-
sential factors, and then innovate plans
and strategy for handling the situation.

The Q.P.S. provides a basis for the .
- appraisal of the thinking of individuals

and of groups. As such it emphasizes
the product more than the process.
Inference from the quality of the prod-
uct, however, leads to useful hypothe-
ses about group and individual prob-
lem-solving and decision-makirig.
As a method, it is different from one
that a%; the individual or the group to
#fom a limited number of alter-
natives, .a single best plan or action.
The difference inheres in giving credit
for the'actual number of ideas recorded.

"

_mate adequately the ability of an in- 5.
* dividual or of a group to produce ideas,

The Q.P.S., therefore, for evaluation of
the so-called “higher mental processes”
is a method of greater scope and
greater significance. Of coutg® objec-
tive tests have been, and could be,
produced based on the selection from
among alterhatives; and, obviously the
results of such tests will correlate quite
highly with-a Q.P.S. appraisal. Yet, in
a.sense, the objective tests do not esti-

to innovate plans, and to evidence orig-
inality in policy or, concept.

Desirable as machine scoring ,may
be, it should not obscure the fact that
thg quality of high’ level decision-

making lies not only in.the selection: -

from among alternatives but also in the
capacity for developing the alternftives
to be considered. :

bl
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<Dr. Langmuir raised’ seveml ques-
ipn$: one with, regard to the make-up
the groups, a second with rega:d’ to
~:-the variability of responses.in the two
- " sitdations, and a third As; to whether
., “ the(results which mdlcateci a -superior-

ty f the individual over the'.group
¢ might possibly” have been an artifact
‘of the scoring system. Dr, Lorge indi-
eated that officers had been assigned

of response for individuals, with the
best individual solution bettér than the
best group solytion but ;ynth the poor-
est individoal sél"tmn ‘being distinctly
inferior to the Podrest group solution;
“and that he did not beligve the results
" were an. artifact of the scoring pro-
—.  cedure. Dr. Lorge further, stated that
.the group recorder sereened out some
. of the ideas of members of the group,
and kept them from gettmg into the

- record.
Dr. Andrews pmnt{m:l out tlnt the
recorder’s actions might have led to an
apparent smaller v&nablhty of response
for the group, and wondered whether

that there had been a greater vaﬂabxhty‘ -

¥--~SUMMARY OF j‘t)’ISCUSSIOI;T .

tape recordings m:ght indicate to what
extent ideas given in the group situa-
tion had not appemed in the record
kept by thé gréup leader Dr. Lorge
then repdrted that for the several group
sesslons which had been tape recorded,
somie: two-thirds of the ideas observable
in the discussions had not appeared in

:the group’s record. In part, this appar-
-ent shrinkage in number of ideas arose

but of the group’s ability to reject ob-
~yiolsly wrong or distinctly poor ideas.
Dr, Spencer referred to some work
ﬁ]le Office of, Strategic Services indi-
cating that. th&“ more 'forceful a person, !
the more successful he was in intro-

ducing his ideas into a group discussion.
Dr. Burke ’wgndered whether - the
group had handicapped by the

.shortnéss’ uf fhé time, and made the

pq&mt that rejection of pﬂnr‘iﬂgas might
be<as important as the aceptance of
good ones, Dr. Lorge replied that when
he had tried longer time limits more
ideas were obtained both from indi-
viduals and from groups, but that the
difference between groups and individ-
uals nevertheless tended to persist.
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I wouLp Like to discuss a defir &iéﬁgfi b
terms. What do we mean by’ profile
analysis? A profile is commonly con-

sidered to be a sort of collection of - "
be to

mountdins and valleys arranged in a
row. A typical problem in profile anal-
“ysis involves the comparison of two
such mountain ranges with a view to
obtaining some measurement of their
-degree of similarity.

This is not an unreasonable way to
look at the problem; however, 1 think
it will ;be better to approach profile

* dnalysis from another ‘point of view. If,:
““we have the profile on 30 tests of each

- "0f:300 individuals, thesé profiles repre-

‘sent 300" sgte of- thirty’ measurements
each. Such a set of data'is precisely the
Subject mattér ¢

}J'nzﬁi that the problems of profile anal- -

/ysis are no more nor less than the prob-,

Q
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m of modern multivariate analysis.;

LAt me mention very briefly a few”

* of thd problems and techniques of mul- }

rigte analysis, .Suppose I walk into S
my. difice one morning ard find upon
my desk the scores of 300 individuals

on each of 30 tests. What procedures
are available for dealing with these

data? i .

One- important’ function of statistics :

is to reddce a large, confusing collec:

" tion of measurements to a smaller, nicfe

:

* manageable: det of numbers: I mights

*#apply the principle component method, -

" of, factor analysis and derive perhap8t:
five, or ten measures for each individual

REMARKS OF THE CHAIRMAN

distinctive types so that for

t “branchof Statistics ..
called multivariate analysis. I suggest, . ol

3

which ‘would - convey virtually all'the -
nformation present in the o ginal " set
£ o thirty - measures.- A different” but '
nalogous method of approach might
use an appropriate method .of in-. -
vérse factor analysis to show, that for
certain purposes the 300 individuals
tested may be usefully grouped:into 10 .
' ertain
purposes it is no longer necessary to "
consider each individual separately.

. So far, I have mentionad two tech- -

“niques of multivariate ‘analysis which

:may be applied when there is no hy-
‘potiesis " and -no - further information
availables beyound thebare set,of data. .
Suppose, next;-that. s
aminees miy- ] 1
and some of
“al it is likely “to be. approprit :
use Hotelling’s T:"Test - to - determine
whether or not the-two ‘groups. can be -
shown to be significantly differént.from -
each other on the basis §f the test :
scores available. This statistjcal test is.
simply the multivariate dnalog of the
usual test of the difference between two
means, Hotelling’s T Test may also be
used to:determine whether or not it is

-plausiple fo assume that a certain -in-
. dividiihl #5:4 member of a certain group.

‘elated *but more complicated prob-

:Jem is’ that of determining to which of
" tyo ar more groups a certdin individual .

ahost plausibly belongs. This’is the mairi™
problem discussed today by Dr..T jede~
mannm. ) .

.. A'somewhat different’ problem is the

i
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fnllﬂwmg A}thgugh .we may be able
to show;’ ﬁ$1ng 11 30 available scor
that suceessfill Army officers can be dis-
cnmma;eﬂ from' unsuccessful Army
officers, we may be unwilling to con: -
sider each of ‘thése 30 scores individi-
'—,jWe wauld’ilﬂce some mdex fnr

g batween a Suct'es'iful

tg i tip

and an, unsuccessful officer, This is one
_‘faf, the pmblems discussed tuduy by Dr.
" Iter

]
Dr Txe:eman ‘has given us & very
. iption’ of an important ‘and
pmctiml-pfncsdure in profile analysis.
ild ke to mention briefly certain
further problems. Dr. Tiédeman can
hich of two or more groups a
certﬁm in jvidual most resembles on
the basis of the. data ‘at hand. Such a

. .statement, he will be the first ‘to admxt

does ot necessarily exactly parallel the

‘best passﬂ:le recommendations - for a

vocational choice or for a job assign-

.ment, “Even from a purely statistical.

" group, .but he should

_the degree of sim

point: of view, a person'making o voca-  area

tional choiece should considér not Dﬁly
ilarity between himself
and other members of each x nal
also. tonsider the
following information, if it is available:

) the numbér ,dppnrfumtms or
openings in’ each field,- 2) the proba-
bility* ‘of- success - ;zch vocation, and
3). the rewards of suécess in each voea- .
tion. Given sufficient data on these con-

' s;dgratmns thc: whnle prubkm is amén;

' démsmn théﬂry

VVlthDut alscLsSmg recent 'it'ltl'itlt‘]l
thEﬁfy,_We are all aware of the fact
ﬂmt 1? we hmfé avm]nhle; somé .

1

-TESTING PROBLEMS

idee. if he becomes a mecha

s

clerk typist.

In many situations, one wnuld prefer
the information given by such’ predic-
tion to the. information given*by a cen-
tour score; -of course, it would undoubt-

- edly be still better to have both kinds .
" of information.. Good measures of the -

success or the degree of success of large
numbers of people working on the job
are in practice very difficult if not im-
passxb]e to obtain, so—tmt Dr, Tiede-
man's procedures’ will doubtless be of,
widespread practical use. In" case eri-
1 are available,- however, it

7 I

- should not surprise us if the conclusions .

ached making usc of this additional
eriterion - information " are somewhat
different -than the conclusions ré hed
without - this informatjon,” Additiona
relevant | information is, by - definjtion,
always capable of yleldmg improved

-fanelusmm :

: Suppose that in the’ fnrggﬂmg sittm-
tion we are given still further informa;
tion. Suppose, in fact, ‘that we are given
the ntimber of vacancies in each. job -
and thit we are required to select
Ehv;du. o fll the S[]EclﬁE vacin-
cies. Here we have what+is ﬂfter;l' ealled.
the multiple selection problemt Varmﬁs- :
solutions to this pmblcm are available, . ¢

+ tending to maximize i some sénse the’
net success or the net prodiict of ﬂm

totality of : nments,

I should point out that the pmb‘cmq
of prﬁlg analysis are. not all easily,
solved by currently available statxsufnf“
cchniques. If the data at hand d '
lave a multivariate normal d
and cannot be transformed so as to'have
such. a distribution, serious difficuilties
arise. -

It is frequently 1=;scrted epecially
among pE'smmllty paydm]ngﬁts that
it is not enough to work with an aver-
age of the test scores of the examinees.
On thg umtnuy, one must pay attention ,
cores, B)DSldErlng-
lly in relation to.
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" éach of. the ﬂthE’I‘S The meaning of a’

'score on the. first variable changes
sording’ to;the score observed on the
second vahﬂ;nl'e., This point ‘of view is

p§ example, by

cutbng scores for the selectmn of exam-

_inees, rather than the use of a com-
“ posite or average score. In the field of
profile analysis, this point of view
w::uld require in the limit that each
shape or‘pdttern of profile ‘should be
‘considered separately from every other
shape or. Phittern, of profile.

IF the psychalbgist is adamant in hlS
insisterice ‘that each measure in a pro-
file has a'different meaning depending
“on the valye of every other measure in
the profile, it is then clear that we are

" nbt dealing with a normal multivariate

distribution. If the psychologist can set
up spemﬁc hy‘putheses predicting the

§ -
} B
¥
s ” v
¢
. "’ééi}
ie
o
A%
%=
. - 1% {iﬂ'
h.
k=
- .
& . R . -
: & D

1953 INVITATIDNAL CDNFEBENCE et

bahavitm ‘of the data in such a sxtuntmn
thése hypotheses can probably be tested

fairly readily. If, however, he must rely
on the data. to suggest hypoﬂ’lgses to
him, tmd if the number of variables in

then any fhargughguéng 'mves'tlgstmn{

will requirg huge numbers of cases and
an amouny, of labor that will often sur-
yen the
gmc computing Equlpmént
Anderhaltey’s repost is relevant

E]EE

gutentnl capacities’ of

to thIS problem. His group ‘made a care- ©
ful, intensive, and persistent effort to-

‘deal with the 'individual patterns of

o

their profiles. With his particular data, -

however; the nost satisfactory results
were «gbtained by the use of the linear
disc
criminant furfétion is, of course, nothing
more nor I¢gss than an- ‘optimally ,
weighted avemgé Of the test} Jscores.
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iminant sfuiction, The linear dis- -
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AN APPLICATION OF PROFILE ‘SIMILARITY TECHNIQUES
- TO RORSCHACH DATA ON 2161 MARINE®GORPS

N (R

In THIS paper 1 sha]l present the re-

:sults’ obtained when applying several

tnethods of profile analysis to Rorschach

-data cnﬂeeted in a Marine, Corps officer
'selee  situation. The emphasis in-
i vhere is not so much upon the .

’ts hnd conclusions conéerning this®

par measuring inftrument ap-
- plied in this selected situation, but
- Yather, upon the comparative-effective-
ness—as émpirically demonstrated—of

T analyzing this type of data in terms of

profiles of scores instead of as isolated
partg, along with a comparative evalu-
ation of the several methl:ds of profile -

.. analysis applied.

. To make the- re.siﬂts obtained per-
haps a little more interesting I will re-

“ view briefly the method of Rorschach

administration and scoring used, as
WE“ as. ity settmg in the Manne C.‘urps
xstered thrtmgh a guup free assﬂcmtmn
method. Cards are placed on a projec-
tor in only one poéition for three min-
utes. Between 15 to 18 individuals at
" a time write out free responses to the
"cards. Fnllawmg the administration, in- *
dmdual inquiries are made, these aver-

-aging about 20 minutes for each indi-
vidual. The psychologists making the

; . inquiries total all responses and do the

- .main portion of all scoring, although .
. the c.omputmg of -ratios, listing of

nd szmllar taskﬁ are done by

- OFFICER CANDIDATES " -

clerks under supervision, T}i'e searmg

system used is E,ESEnﬁally that Df Klop- -, % f
‘Some &, "

fer, with Béck's . “populars.”
mddifications, primarily- in térms of the,
«ratios used, were made 'by the psy- -

. chologists mvnlved In all, a tofal of:’ -*

40 separate scores are’ reearded far

each individual,
The -candidates mcludeé in the :
_screening program are all seldcted from

"the enlisted ranks of the Marine Corps, *

“some from combat, some from training
programs; and otH
pots. Selection . for the screenin
.gram is made on the basis of vin
.wcombinations ef GCT ‘scores Bnd-mﬁ?—
lege training, plus the recommendatios
of the Comimanding Officer, The lDwESt
allowable. GCT is 110, with a eallege
degree. This group makes up. a vefy |
~ small portion of the total involved, The
w mmlmum GCT score required without
*any college training is 120, along withg
successful completion of a cﬂllege ’
equivalence test, L
The screening program itself runs
‘three weeks, with the major emphasis
“ being placed upon field type problems;
group discussions, and a-wide Vanety
of stress situations. Peer ratings, socio- -
metric ratings, and many standagdized
tests are assigned to each section of -
about 15 candidates each week. At the

prﬁ-

end of the screening program’® the three
~ assessors whn have observéd ‘each
= 4t "

ers from recruit de- "~
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g;'issé I
b,

g’oﬁp vui:e “or aéeeptanca or relechtm

of ,each candidate, as does the com-

imandmg officer. Psyt:}fulggical results

, _Todre utilized primarily in situations in
. _?"’*whiebﬁthe

}'4 vuters dxsagree, and then

rankmg is #JSE& In no instance does
@ aYsess0 Rorschach protocols,
a 'Ifmse passing the screening program
‘are recommended for commissioning.
Following corhmissioning, all officers
.y aiifend approximately 20 weeks of Basic
School, after which they are graded
on badh “leadership” #nd academic
ﬁmdmg All gmdmg 4is dnne by ob-

inge estimates Df leadershlp are
“weighed heavily in the screening pro-
gram, selection.of the criterion groups
take this into .acceunt. Dichotomous

m%?n oups were. established, with
" oné L§ consisting of those ‘individ-

uals rejected after the scregning pro-
gram, and the other group consisting
vof individuals receiving a la’ldéi’sl‘llp
_‘grade. of _at least 90 following i
training. The manner in which rejec-
tions were made in the screening course
and in which grading was done at the

"end oftbasic schoel, permitted hmlted'

contamination in-so-far as the

schach iz concerned. So far Drl]y a

small samiple of cases is.available upon
which to chegk the suitability of the
immediate criterion used, but the result
“is favorable, 'A correlation of .33
(which. is signific#it) has been ob-

. tained between overall screening re-

sults and Korean combat ratings.
It should be pointed out that the
" \Rorschach—as used in. the situation—
~ig_heing called upon to discriminate
within a very
jority of fhe individuals involved haye
GCT scores above. 120, and all were
_originally recommended by their com-
dx officer po-
1. The cntermn groups are, there-
oré, . of a,goup alrmdy
sglected in terms of abff,_ . leadership,
& . e

The

select grgup. A vast ma-',
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¥and other charactenstlcs ardmanly con-
sidered to be associated with a success-
ful officer.

fore attempting - to analyze the
Rorschach data as profiles, tests of sig-

et alog:eal*niﬁeaﬁaé—wara—applxed_m_each_nhthg__

40 scorés and ratios separately. Of the

" 40 measures only one differentiated be-

tween the criterion groups, and: this
barely at the 5% level of cﬂnﬁdence
In view of the fact that one would "ex-
pect “more than twice this number of
scores to discriminate at this. level.
through the uparatlc:ﬂ of chance, it ap- -
pears safe to conclude that none of the
40 Rorschach scores independently dif--
ferentiates between leaders and non-
leaders as defined:in this situation.

The' first  difficulty encountered in

"111'11yzmg the data as profiles stemmed

from the lack of equivalence u:l scales.
In a .strict sense, the Roggchach raw -
scores did not constitute a profile, since
with the raw scores, it was impossible
to say whether an individual scored’
“higher” on the D scale than on the M,

scale, ete. To overcome this difficulty ™
-all 40 scores. apd ratig

; had to be con-
verted to.some commnion scale, In this
process Rorschach” data for 2161 indi-
viduals were utilized. These individuals
had all sbeen 'ifi the Marine Carps
screening -program- in the past three
years, The distributions- included those
accepted and commissjoned as well as
those who were rejected for any reason.
raw scores Wwere converted to
normalized standards scores’ -with a
mean of 100 and 4 standard deviation
of 20. Since these standard scores were
based upon individuals going through

+the screening program over a period of
‘years, and since the standards for*ad-
" mitting candidates to the program have

not changed, these scores were con-

4idered representative of * individuals

who might later enter the screening
progiam,. ' s

It should be pointed out that fis
procedure places no restrictions upon

eh
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equalizing means or variances, It was

all Jow scores, all h:gh scores, -or
ttermg t)f scores, - :

be well to refer hneﬂy toa number of
other analyses that were made possible
through the )conversion . to standard
scores, First,(raw scores for each indi-

vidual were converted to standard
- Scores, and .the median score was com-
"puted for each individual in the cri-

terion. groups. Tests of significance,

_ when applied to the two resulting dis;

v.ths pmﬁles of mdxwduahssuch as'v

similar raw scores for members in the
criterion groups rmght often differenti-
ate if considered in relation to other
scores in the profile,

ures, Essentially it consisted of first
sorting the 40 scores for each individ-
ual into a limited number’of categories

on the basis of the standard scores; next _

attempting to locate a sort whmh
would be typical of candidates in the

‘high criterion group; then finding the

Q- correlation between each indiviual

- sort ‘and this typical sort; .and Enally,

tributions, showed ‘no significant differ- -

ence between the groups. This might

. be expected since “elevation” of profile
has been associated with intelligence,

and’ all individuals in the two groups
have GCT 'scores near, or above, 120.
Another study involved the scatter-

ing-of scores in individual profiles—or

the flatness of profiles. For each indi-

~ ‘vidual, the range from the 5th through

the 35th score in the profile was deter-
mined—i.e., the 5th highest, and the

5th lowest st:i:!rE§ Distributions of these

ranges were fnrmed separately for the

two criterion groups. As in the case of |

the previous study, no significant differ-
énce was observed between the two

. groups in this respect.

A third study involved the md;v;dml
Rorschach scores. The 40 scores for
each individual were ranked from 1 to
40 on the basis of the standard scores.
Distributions of ranks were then
formed separately for each of the 40
scores, and for both criterion groups.
Tests of mgmﬁcance were then applied
to det
scores differed sagmﬁmntly in position
in a profile for the two groups. Signifi-
cance was obtained for one-fourth of all
scores, In view of the non-significance
of individual scores when tested using
raw scores, this evidences the fact that

ine whether any score or.

2

noting any difference, which might

occur between: such Q- Emrrélatmns for
members in the two eriterion groups.
It was recognized that the use of the
Q-correlation results in equalizing both
means and variances in the patterns of
all individuals, which—when profiles
being compared' are flat—~would tend
to . emphasize differences as- well as
any errors of measurement. However,

“the ~previous analysis involving the

range of profiles indicated that the
scatter of individual patterns. varied
only slightly over all individuals. Based
upon the 40 scores in a profile; the

variability of the flattést profile did not -

differ significantly from-the variability
of the profile with the widest. range of
scores. The effect of equalizing means

and variances consequently would have

an only negligible effect upon the out-
comes of the analysis,

The sort itself consisted of 9 cate-
gories, with the highest score in the
first category, the three next highest

'scores in the scond category, and the

next highest 5,7, 8, 7,5, 3, and 1
scores in the next 7 categories respec-
tively, The use of a normal sort “was
used primarily to facilitate interpreta-
tion of the resulting correlations.

The typical sort of the high group
was determined by computing the
mean sort of each score for the top

08

The ﬁrst attempt to analyze the data.

is_a tended_as a_screening . N
_d§v1qe—=uhllzed all 40 Rorschach meas-
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criterion .group, and then sorting t,h'e'

scorés on the basis of these means. This
method did not allow for the possible

occurrence of several typical sorts; how-

- _ever, the fact that the distribution of
_of the.A0_scores for the top cri-

value: Rather than' use individual in-
dices of discrimination, the basis for.
selection was made so as to best meet
the assumptions involved in the analy- -
ses that were to follow. The 40 scores
were first screened on the basis of re-

‘terion group was unimodal gave some

support to the assumption of a unique
sort. 7 )
The distiibutions of the Q-correla-

-

tions obtained from the two groups.

were irregular, however a cut-off point

. was readily observable at the point

+.35. The 2 x 2 table in the upper left
hand corner of the sheet previously

passed out illustrates the extent of the’

discrimination obtained. If a tetrachoric
coefficient of correlation "were com-
puted for this table, its value would
be +.60. " ' A
It was noted, however, that most of
the discrimination occurred in the mid-

dle range of scores. Below a Q-correla- .

tion of .19 exactly the same number of
candidates in ‘each group could be
found, while¥for a Q-correlation above
" .50 the two groups differed by only 1
frequency. :
When the same procedure. was’ ap-
plied to independent criterion groups;
using the same typical sort, the results
were inconsistent with the original
analysis. The Q-correlations classified

in the same 2x2 table as previously *

used yielded the results given in the

®

in your hands. Here, a tetrachorie r, if

upper right hand corner of the sheet .

computed, would actually yield a slight

minus value. It was felt that the disap-
pointing results of this analysis, might

_ be due in major part to -the fact that

many of the 40 scores used were indi-
vidually unreliable, For further analy-
ses it was decided to limit the- number
of variables.

The exact basis for selection of scores
among the 40 available, presented a
real problem. It has already been dem-
onstrated that stores which do not dis-
criminate individually might be “of

=

Tiability, While no conventional™ reli-

" ability coefficients were available for

the Rorschach as used in this situation,
a previous study had been completed .
wheréin 100 records were independ-
ently re-inquired. Coefficients resulting .
from this analysis might be called
“rater” or “scorer’ reliabilities. After
retaining. only those scoring categoriez
with coefficients of .80 or greater, 17
categories which were at least poten-
tially reliable remained. I should empha-
size the fact that scorés of known un-
reliability were rejected, rather than
the different procedure of accepting
those of known high reliability.

Next, all intercorrelatioris among the
17 remaining scores were computed.
Through a trial and error method, 11
scores were selected as being relatively
independent of each other. The averr

- age" correlations, based upon’ the ten

correlations of each variable with each *
of the other variables, ranged from
—-.045 to +.140, with 9 of the eleven
groups being below -+.100. Only 3
individual intercorrelations making up
the averages were above 40, and only
7 of the intercorrelations were above
30. Eleven Rorschach scoring cate-

. gories were thus available which had

been screened for reliability. and which
were relatively independent. Two
separate analyses were then performed -
using these 11 scores. S

In the first of these, the profile for
cach individual was represented as a

- point in»11 dimensional space—follow-
_ing Cronbach and Gleser's geometric

model. Orthogonal axis were justified
in view of the low intercortelations of
variables. The procedure planned in-
volved locating a point in this space
which might be typical of high leader-
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" . ship, and then- dstarmining the distance

of "each point for the two criterion
groups from this point. The distance
measure used was Cn:\nbach and
Gleser’s D.

TESTING PROBLEMS ]

)

¥ seﬂes of s:gned valueﬁ were uhhzed

" The distribution of each score was di-
. vided at plus and minus 1 probable
deviation. Scores above a plus 1 prob-
able deviation were given“a plus sign;
- those below a minus 1 probable devia-

. The centroid of the

~criterion. group .was. selected as the

typical leadership profile. As in the case
of the preceding analysis, this did not
allow for the possibility of several typi-
cal leadership profiles ,sAgain, however,
the ‘unimodal distribution of each - of
the 11 scores gave some assurance to

gg.ébe assumption of a unique Eypmﬂl pro-

- “this typical profile than did the IEfAdErs, .

- a’'good many profiles for which the D’s .

" When D was nbtamed for all mEm ,
bers in each group, the canvenhanal
test of significance was applied. Th
non-leaders tended to be farther fm

but the difference was not statis ,call

significant. An examination of & num-

ber of individual profiles suggesteﬂ that ;

‘were 7almnsi: identical, differed con-

siderably in the patterning of scores.
Thus, one might have a standard score
of 120 on the first variable and 80 on
the second while a second profile might
have the scores in reverse. Should the
typical coordinates be 100 for each of
these two variables in question, the dis-
tance measure would be the same.
‘What would differ would be the direc-
tion of the profile from the typical pro-

~ file. In the case of ordinary correlation

between variables this direction would

o be an artifact of the m’der in whfch the

a real ddfe,rence mxght be mg;mﬂgful,
Consequently, it was decided to use

8 some direction indicator along with the
A distance measure as a. possible means

“SRf obtaining a more discriminative
Wcasure.

hile directional cosines wuuld have
bided an exacting measure, they
B ruled out as impractical for the
fer of variables involved. Instead,

Hon were given a minus sign; and those
in between were scored-zero. The di-
rectional measure was further limited
by the decision to use only three di-
mensions rather than the 11. While
these deecisions resulted in a coarser
measure of direction than directional . -
cosinés, they were chctated by praet;cal
necessity.
Since it was pnssxble that a com-
bination of varmbles found to disprimi-

. nate in termsof direction. might not

discriminate as well when considered
mth ‘a distance measure: or 'am, one
which did not discriminate 2
ight discriminate when considered
with distance, the two measures were
mns;dered simultanieously. For this’
purpose, the distance measure was

- categorized into one of three intervals

on the same basis as were the individ-
ual scores. In all, the use of three
scores, each divided into 3 categories,
and the distance measure divided into
three - groups, resulted in 81 break-
downs. The breakdowns were made in-
dependently for each possible com-
bination of 3 variables among the 11

variables. For each of these break-

downs, frequencief were noted for the
two criterion groups.
As a means of seclecting the one

“combination of variables that best dif-

ferentiated between the criterion
groups, the statistic used was;:
' "D
sumsq.of D

where D is the difference between fre-

. quencies in comparable cells in the-
tables for the two criterion groups.

While not an éxact test of significance

-=and ngt intendgd as nm‘g sim:-e its’
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:thq:sa; available—it would result in the
selection of the combination for which
the ratio of difference to variance of

difference is the greatest. The statistic.

is somewhat comparable to the test of
significance between correlated vari-

. I might mention that the IBM equip-
ment in New York was very useful in" -
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to the same 11 variables used in ‘the

preceding analysis. The raw scores on -

‘these variables were used rather than

standatd scores to facilitate later use.

ables, except that the absolute differ-
ence is used. SR

- Because the data were put in 81
categories, the combination: selected
had many categories with small fre-
quencies. The method used to combine
these categories consisted in combining
the -directional breakdowns systemati-
“cally until at least 5% of the sample
fell in each remaining category. This
process was applied only to the top

criterfon group,. the grouping arrange- -

ment from the upper group being ap-

plied to data from the lower group. A
%, total of 12 categories resulted, involv-
ey signed variables and the
syre. When Chi-square
lied to: the' frequencies for the

evel of confidence was ob-

s

¢ . computed  for
- edch. case iri terms of
=" prop a .candidate. being
rejected., Thedq vprobabilities ™ tanged
from .23 to .67 for the: ciite”
gories. R :
Independent criterion groups were
selected and frequencies for the same
12 categories tabulated separately for
_the two groups. \Again probabilities
weye computed fon each of the cate-
gories. The comparjson of probabili
obtained are showhi on the front side
_of the materials previously handed out.
The distributions given are those of
probabilities from original and cross
validation groups for the 12 categories.
The product moment correlation coefli-
" cient computed between those proba-
bilities is --.442, pointing out conffder-
able consistency of results.
The final dnalysis made involved the

use of the linear discriminant function

s werg

. feathicategory,
. vihie” probabili

voups,”significance beyond

the -analysis, The simultaneous-solution
of the eleven equations involved was
completed in about 6 minutes at a total
cost of $35. '

The scale of measurement resulting -

when the final equation was dpplied to
individual profiles ranged from approxi-
mately —800. to +1100. The differ-
ence between the mears for the two
criterion groups was significant beyond
the .001 level of confidence.

* Scores were grouped, this time in.
terms of regular intervals of 100, and

probabilities of rejection were obtained
for each interval. In view of the more

regular trend noted in these probabili-

ties, they were plotted, and a smooth
curve fitted to the points. On the sec-

ond sheet of the materials the heavy

smooth curve is the resultant curve,
yielding probabilities of rejection corre-
sponding to scores obtained from the
discriminant equation.

A new- sample of upper and lower

~groups (N = 100 in each group) was

again selected, and the- discriminant

equation applied to each member of -

the criterion groups. Scores were classi-
fied in the sape categories as. those
used previously, and probabilities were

determined for edach category. The’

irregular line plotted- on the same area
as the smooth curve in the diagram on
the second sheet presents the results of
this cross validation. k4 ‘
The distributions below thé graph
are the probabilities from the original
analysis and the cross validation. -The

first column of probabilities were read
from the smoothed graph, and the sec-
ond column of probabilities represent
actual probabilities from the cross vali-
dation. The*product moment coefficient
of correlation between actual probabili-

61
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both analyses) was +.820."
It sh@uld be meE il:l'}ﬁmi&

cient of ﬂbDut .61 would
: e amount of improve-

p_édmtian This figure is per-
itter estimate of the validity
than the previous correla-

j Dmbgblhbes

~ tion éﬁﬁengy in this ég g
means of estimating the;;validj

) the prnﬁle ‘measures used
gar. discriminant function ap-
o be most satisfactory for the
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A MODEL FOR THE PROFILE PROBLEM*

_ Nor LEss THAN five papers (2, 5, 8,10,
12) piiblished during the past five years

-~ are introduced by a statement that psy-

- chologists are increasingly becoming in=

terested in the problem of studying the
similarity ,of the psychological ‘profile

" of an individual to some reference pro-.

fle. This independent collaboration of
interest in- the problem is reassuring to

. a person like myself who has been
“working on this problem for the past

year. This work is-being conducted by-

‘cpnf) doween the Corpora-
the United States Government,
fépresénted by Dr. Lloyd G, Humph-

of -Research, Personnel

Research Centér, Lackland Air Force’
Base. Professor Phillip -J. Rulon of
Harvard University is the principal in-
vetigator for this project. I_am in-
t0, Professor: Rulon for many of
- dispussed inj this paper. How-
ver, Y#sponsibility.
is completely mine. " -
.. Cronbach and Gleser (5), and Kogan
(10) indicate that “psychological pro-
files -agp studied for several reasons.
Howevet, the lists in both of these pa-
pers have ‘the comparison of an indi-

reys, Diregtor
Research Imboratory, Human Resources

" yvidual with a group as a common pur-

pose. In the short time available, I

shall deal with just this problem. I do- ™
. this_not- only because a model for a
...-get...of - observations on indiyiduals

.. grouped ‘together -by some common .
- knoton characteristic or characteristics

" the, Eduéigjonal Research Corporation
. , e :tr

or theseremarks = ¢ 7 ,
S . ber of the pair being a convivial ac-

ment.
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is useful for vocational guidance, psy-

chological diagnosis and prognosis, and
but also because any i

anthropology,

treatment of data designed to isolate .

types when the classification is unknown
should he consistent with ithe model
ori ) Lﬁcail,iaﬂ i8

" In ofder to reason from g-concrete

example, let us presume that the Air
Force has administered experimentally
an Activity Preferencé Inventory to all
airmen inducted during a given month.
The Activity Preference Invéntory has

a scale consisting of thirty pj its .of ac-

tivities; one member of the pair being
an indoor activity and the other- mem-

ber of the pair being an outdoor-ac--

tivity, Each airmian must indicate
preference for one activity of each pair.

The score is the number of preferences

for outdoor activities. The, Inventory
also Has 4 econd set of 35 pairs of ac-

tivities, ;one meniber of the pair being '

a solitary activity, and the other mem:

tivity. Airmen must indicate preference
for one or the other activity..in each

pair and the score is -the number of =

“# This regearch was supported in ‘whole _

or in part by the United

2 he Ul tates Air Forde ",
under Contract No. AF 18(600)-361 moni- ;.

.

e

tored %i: Director of Research, Personnel .,

Regearch Laboratory, Lackland
Base, San Antonio,
Eﬂnted for réeproduction, translation, pub-

cation, use and d%;osal in whole or in
part by or for the Unite

Air Foreew -
Texas. Permission s -

Statés ‘Govern- -
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preferences. for convivial aetlvlties

- “Thus, each airman has two scores, Xy

_Iﬁpgntary are Ilﬂt

" and- X,

ctivity Preference
ade available " to

# The scores on the

Force specialty in the ordinary manner.

After a time sufficient for airmen to as-.
sume duties of their specialties and for
‘the Air Force to judge its satisfaction

.with the performance of the airmen in

““as this,"we wish to determine the sim

their specialties, airmen ho were satist

fied with and were performing satis-
“factorily in-a specialty were classified
a;a:nrd;gg to ‘that specialty. G groups or_

jalties resulted fr m th;s classxﬁea-

ence EIBBE frum Whlc}i Tlater sahsfactary
and satisfied ajirmen in each of thase G
specialties arise, From information, sixch:

larity of the outdoor and convivial ‘ac-
tivity prefergnees of a new airthan to
the outdoor and’ ‘convivial activity pref-
erences of airmen';liter satised with,
and satisfactorily performing in, each
of the G spamﬂhéﬁ-

Now consider the-case of Tom Basic,
who when tested:.at: induction indi-
cated preference- for 18 outdoor and 19
convivial activities. If we define s test
plane by constructing Cartesian refer-
ence axes such as those in-Figure 1, we
may indicate all the ‘information con-

- cerning the outdoor- and - convivial ac-

- placing a point in thé test ‘plane at the -

tivity preferences. of an.n Basic by -

intersection of‘a line parallel to’ the

model in  his bogk on personality,
‘Osgood and Suci (12) found the model

- mention the model in a receﬂt

,i

and 19 convivial activities is then called
the coordinates of the point for Tom
Basic, Thus, the scores X, where i takes

the values 1 and 2 define a point in the

test: plane. Cronbach has referred to

pers (3, 4, 5). Cattell (1) refers to the

useftl in resolving some of the prob-
lems'‘concerned in the analysxs of

55

semantic data, and Gmer and’ Lag (B):

eview.
This form of representation -of-the set
of scores is familiar to psychologists,
since they have been making scatter
djagrams for some time. However, it
seems to be only receﬂﬂy that consist-

. -ent attention has heenfgiven to this

LF

convivial axis through the point repre- .
* senting 18 outdoor activity preferences
“and a line paralle]l to the outdoor axis

through the point representing 19 con-
vivial activity preferences. The informa-
tion that Tom Basic’prefers 18 outdoor

¥ ’i’

' that of Tab]e 1 1f: __tha ol
" vivial activity preference

.are-taken from Table I

mncepmahzatmn of the profile of an
airman, ’

We rmiy, of course, indicate the two

. _coordinates for Tom Basic on parallel
reference axes as in Figure 2. If we do
: ‘thls, we h:we a pn:lﬁls '

Typlsts

satisfactory and satisfied

two sets of parallel lines as they are in
‘Figure' 3, and if the labels for rows and
Eﬂ]un'ms fn*a delet&d the result is cal]ed

mtédx in FlguIESQOnVEyS
exuetly the same information as the

roster for ‘Clerk-Typists reported in .

. Table 1. The matrix, however, has an

advantqge;nver the roster in Table I;
it immediately implies that the pairs of
numbers like (10, 22) (14 17), and

6

convivial actw;ty prafe_rences of these .

’I']ié -recﬂrds of uutdom' and," s

O

;&L&Mﬁnmumtﬂ:@ihﬂ_pb
;caunse]mg of the airmer. Each airman :
is counseled and assigned to an Air
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50, Qﬂ;ié ‘coordinates of 85 pofits in -
the test plane: Cartesian representation -

.of the matrix is given in Figure 4.
.. Figure 4 represents all information
. available to the ‘Air Force concerning

_iné me C

)€ of expression of preference

for outdoor and convivial act [
' lIater presence in, satisfaction with, and
satisfactory -performance in, the Clerk-
Typist specialty. The figure suggests:
(1) that later satisfactory -and satisfied
Clerk-Typists tend to be found in the
upper left portion of the test plane; (2)
that. the joint - preférénces_for. ohitdoor
and convivial activities of later. satis-
factory and satisfied Clerk-Typists are
more dense in the region of the test
plane. near ‘the centroid of the Clerk-
Typist group; (3) that the density of
outdoor and convivial activity Jprefer-
ences of Clerk-Typists becomes less as
one moves it all directions from the
centroid; and (4) that dispersion along
the new reference axis labelled g,z is
more widespread: tha ’:dis’gersioialang
the new referénce’ axis X, ...
. “We noted earliér that a profile re-
sulted from repgesenfation of the co-
ordinates of the:outdoor and convivial
activity preferences of Tom Basic on
parallel reference axes. I a similar way
we miay form the profiles of outdoor and
convivial activity preferences for each
of the 85 Clerk-Typists as in Figure 5.

.. However, in Figure 5 we have not con-
~ nected the outdoor activity coordinate -
. of each airman with his convivial ac-

tivity coordinate, Therefore, it is im-
possible. to tell in Figure § which out-
“door activity preferences are associated
with which convivial activity prefer-
ences. Hence, we have Profile Problem:
1: How may the joint preferences of
each airman be representéd? To repre--
sent the joint preference of éach airman
on a profile results in such a mess be-
tween the two profile stalks that.the
profile for Tom Basic when plotted with
respect to the profiles for Clerk-Typists
becomes obscure. , e

actvity for

Because of this FﬁEtf. ‘we: frequently

indicate only two pi*églgs fyh’en we wish . .
file.. f6r ‘Tom_Basic '

to compare the pro A
with those for. Clerk-Yypists; THe two
profiles are the profile’ for Tom Basic
and the profile for the centroid of the
Cletk-Typist g
ure 6. Figure 6 suggests immediately

Profile Problem 2: How may the simi- .

larity of én airman to airmen in a par-
ticular specialty be expressed? In order

to answer this questioh let us note first

‘that all of the S%;J 1 ’

and convi l:?ﬁﬁvity preferences are
in th

airmen whose outdoor

represente e test plane in Figure

" 4 and on profile axes in Figure:5 have .
“the same label. Each oné®of these 85 - _ :

airmen is a later satisfactory and satis- ..
“fied Clerk-Typist. And yet,” Figures 4 -

and 5 indicate that these 85 airmen ex-

presséd outdoor and convivial activity -

preferences at the time of induction

that were neither. coincidental nor cal- -
linear. This condition has occurred so -

frequently in my e

xperience andyI.
sure in yours ag-wel

oints 'répr

* ~of psychological observations on air-
‘men grouped:according to a common.

. designation’ will ordinarily* be dis-
persed about the centroid /in a space
of dimensionality two. '

- This axiom does no more than formalize .

for bivariate data the principles of in-
dividual differences and reliability that
most of us accept. - _

Application of this axiom to the ex- .

ample under . discussion results in a

fée]mg of relaxation concerning the
bivariate dispersion of outdoor:and con-
vivial activity preferences of the 85 air-

men later classified as satisfactory and

satisfied Clerk-Typists as represented in = -

Figiire 4. All of these airmen are-of the
same kind. However, the -outdoor and
convivial activity preferences of all of
these airmen are not of the same kind:

65

oup a5 indicated-in-Fig———

F'that I suggést'we .
it, and even give'" ..’
ixiom.” Let’s have

t
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Durtaskmaythanbemtedthjsway

. How likely is it that:a random point

“w- (Xyy X;). whose coordinates.are the two

7+ test scores will' hive u: G!&k'l‘ypkt

labal asoeiateﬂ w:lth it?

tstes

- not be 30 = that pofirts must be
'« coincidental. If suc) a definition of simi-
- latity were employs
" missing almost all.of ‘the lafer satisfac-
. tory and satisfled. Clerk-Typists, Cron-

- bach.and Gleser's index of ecomntricity ¢
(5 p: 5) and Cattell's ,coeficient of -

‘pattern sin
.all points lying on a circle centered at

ty (2) tréat ‘as similar

L%

o 'able to assume that

"at definition of similarity, Obvi.
“ously, . our deﬂniﬁqn of simﬂnrity can-
nnrma]l? _

it would result in-

or a‘Trequency d
toa theoretical -distribution. = .

* Figure 5 indicgtes ‘that it is reason-
,thithe outdoor

saﬁsﬁed Glerk—Typi.gts are distributed.. .+
g4 indigates that the

/" the centroid of the group. T have al-* uted normally, w

T,

o
u

" of my remarksvand consequently I also

4

Ty

", impossible to dg this from the empirical

" along t}!e Xisg m:lj in, Figure 4 than
~ along the x,,, axis'is to be eéxpected in.

" the outdoor and convivial activity pref-
~aieneeg of later satisfactory and satisfied’

C]erk—'!'yp;sﬁ énnsequently if I were

to define ag sin -points lying oa a
griele eenteféd at tbg céﬂhmd of the
‘Clerk-1

treating: as -similar pnmfs that  occur
with different relative frequencies in
the profiles for .later satisfactory .and
“ satisfied Glerk-Typists. It order to over-
come this difficulty, I dgfine similarity

_in teérms of équal probability of occur-

".rence of a point within a specialty. This
deﬁmﬁnn is a second fuhdamental tenet

- state it agan axiom.
Axiom II.—Similar profiles within a
gecmlty aré those that occur with
e same probability, :
Jn order to apply this axiom to a
cofnparison of the oytdoor and convivial
‘activity preférences, of Tom Basid with

those of later 5at15f§ctmy and satisfied -

ClEl’kiTyplStS it i3 necessary tb spemfy
the regions of equal probability in the
test plane of Figure 4. Obviously, it is

data of Figure 4 itself, since there is no
cﬁns;stEﬁt location of points that oceur

this Vsﬁmpls and witﬁ dispsfsian maﬁﬁ N

of that of this sample. . .

The- dispersion ‘matrjx may be .comy
puted directly from the raw. .score
matrix X, given as Figure 3 by defi
bath a matrix of means. as illusfriiéc
Equation 1 and a mattix of nd
cases a¥ illustrated in Equation: 4, and
performing the matrix ‘gpérations indi-
cated by Equations 2, 3, and 5. For the
‘Clerk-Typist data, the operations result
in the dispersion matrix given as Equa-
tion 6. The matrix indicgtes that difper-

- sion along the outdoor activity prefer-
ence reference axis is somewhat greater -

than dispersion along the convivial ac-
tivity .preference referemce axis, and

that outdoor and convivial activity pref- -

erences are related positively to a stnall
degree. Consequently, variation alcmg

“the reference axis %,;; in Figure 4 is

greater ;hxm variation’along the refer-
ence axis X,, in that figure. The disper-

sion matrix is, of course, a direct func:

tion of fhe raw score matrix since it was
computed ' from Equation, 7, the ex-
panded way of wntmg Eguation 5.

Thus, ‘when treated_ in the right way,
the score matrix X, reports all the in-
formation copeerning outdoor and con-
vivial preferences that is of psychologi-
t::ﬂ significance for inferring later J:,lut'g,',E

":i; ﬁﬁﬁfure, we tum ‘

iiber cf'_ .

E o aF nter agstogtory and




-~ as avclé}ksTypisé; 1 say this with com-
plete confidence because the indoor-

' outdoor and plitary-corivivial. scales of -

- the Activity Preference. Invenfory are a
# figment of Professor Rulon’s imagina-
._-_tion asinfluenced by Professor Kelley's

.88 . . .1053 INVITATIONAL CONFERENCE & °*

I have used the symbol x* to denote.
the value: obtained from the triple

-matrix product in Equation 11 because

_tests “of independence or jn:

the distribution of this x* is the same.as
the distribution of x? used ordinarily in

tests of -

work on activity preferences and “data
# for Clerk-Typists were’ obtained by
v - throwing dice to approximate specifica-

persion matrix. =~ = R
In a bivariate normal distribution’ the
probability, P(X,, X;), that a-poitit,
(X,, X3); drawn at random. from the
bivariate - distribution will be from a
. small area surrounding the point is
given by Equation 8, where the symbols
1)
of population mean, standard devia-
tion, and correlation respectively. For
~ fixed values of these parameters the

probability depends * only upon the

quantity in the wiggly 'brackets of

wm Equation 8. This quantity is copied in

: Equdtion 9 and is called x%, following
¢  Pearson (13). - .- :

© §*  Since we do not know the values of

o the parameters in Equation - 9,* we

"+ choose their maximum likelihood esti-

p _mates, sample means, standard devia-

tions, and correlation. Computation of

- the correlation coefficient itself is not

LR ‘necessary, ‘because if. the matrix, vari-_
: able %, is defined as it is in Equation™

10, x* may be compited directly from
Equation 11. I have'written the sub-

script 1 after x? in Equation 11 because -
this is the x? for the deviation scores.

with respect to the means of the Clerk-
Wk pist, or first, specialty. Equation 1l
licates that there are a number of
s of the matrix variable.x, that
'yield the same value of x* The locus
of . points - with equal va}ues of y* is
- that.of an ellipse with center at"the
centroid of the Clerk-Typist group. The
ellipse is symmetric about the Kelley
(9) principle. components of the Clerk-

Typist data. Two-of the set of iso-fre-

quency éﬂii);és’ are shown in Figure 7.

. .

Q
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tion of the matrix of means and the dis-

o, and p have their usual meaning -

** of freedom assotiated with thi

goodness of fit. The number
% is the
number of variates, in our ill
two. Consequently, a value*of x* com-

puted from Equation 11 may be evalu- .

ated in terms of probabikty from any
of the tables of x* commonly available.
If greater accuracy for the relative fre-
quency of the x¥s which exceed a given

use Table IX of Pearson’s

x? is desired,

Tables for Statisticians and Biometri-'

cians, Part I (13, pp. 22-23). .

Thus, \/x* is the distance in ‘the
Mahalanobis (11) sense of a point from
the ¢entroid for a specialty which is
consistent with Axioms I and II, and
contains all of the psychological mean-
ing for later presence in, satisfaction
with, and satisfactory performance in,
the - Clerk-Typist specialty inherent in
the matrix X,. If x* is computed for
every point in the ‘bivariate Gaussian
distribution, and if a frequency distri
bution of these y's is determined, it i
‘possible to compute the percentile rank

of ‘each x* value, If computation is done
‘such that a x? of zero corresponds to .

the percentile ranks100, the percentile

- rank will indicate the per cent of points'

in the bivariate distribution bgyond ghe
contour ellipse upon which a peint with
a given x2 value falls. For this reason,
Dr. Rulon, Dr. Bryan and I (15) have

[ degrees”

ustration,

called this percentile rank a centour *

score. The centour score is not only a

percentile index of distance but also an *

estimate of the relative frequency with
which the outdoor and cdnvivial. ac-
tivity preferences of Clerk-Typists- will
exceed thg x* of the point representing
the outdoor and convivial activity pref-

_erences of a given airman, provided

outdoor and convivial activity prefer-

i



, nf Glérk—Typhﬁ reaxombly ap-
'«prmimate a bivariate Gaussian ‘distri-

» bitions. Thus; the centour score jndicates
. the gw% gint ‘of actual Clerk-Typists

TESTING PRGBLEMS

assigied to some: speciﬂlty
. _specialty

T
£ . =

#

F%e 8 “The. matrix X, is wntten_f .

out influence on the mnﬁjx X,. The
scores indicated in. the rows of the

matrix in Figu:a 8 represent “the co-. ,_.-
ordinates of a point in a test plane such’ =~
- as Figure 9-for each of the later satﬁ-"- "

“equal'to d ' greater-than the value asso-
>’ﬁ3tﬂﬂﬂmﬂ§"€npomt. ot
211> IF we riow, evaluaté, Equation. 11 for
ﬂm 18 oytdoor and 19 convivial activity -
¥l prafeienees of ‘Tom. Bagic, we get .
8423 .3i the valua of x2.for the com-
"-"parison of . the profile for Tom Basic’
fvith those for later saﬁsfactury and
satisfied CIerk-Typlgts The x*'s for ap-_

.+ satisfactory:and satisfled. Clerk-Typists
" . exceed this"Vvalue of x® Thus, Tom
'+ ‘Basic éxpressed preference, for outdoor '
\gm:l “convivial activities of- & type whose
" disérepancy from the centroid of the
17 Clerk-Typist specialty was exceeded by
- .. the discrepaneies of 15 per gant of the
Iaba' saﬁsfactoﬂr and satisfled Clerk-
~Typists:- If - all -girmen® with -a, discrep- '
‘an tlns large or larger were excluded
m, the ® Clerk-Typist specialty, ap-

.. "would .- normally - become _ satisfagtory
" and- satisfied Clerk-Typists Iater xyuuld
N Ea excluded from that specialty.
. """ 'The centour score permits mterpret\a—
tmm of this nature for all points in the

- ized in a- table such as. Table 2,
o Ta ble 2 containisthe percentile equiva-
of the distances of a sample of

5 for the Clerk-Typist specialty.
7 Suchinformation is quite useful in the
Tt e career munsehng of airmen.
-4, ~This model is developed in terms of
" <. a single speoialty, When the outdoor
T and ‘convivial - activity . preferences of
- ‘airmen” who' later became satisfactory
"*' énd satisfled “Alrcraft & “Engine Me-
* - chianfes are assénbled,-they may- be
, Wﬁtten as a ‘new matm: Df :

| vaiues of. the Cla:k-'rygigt X4
‘points-to the previqy

" ‘proximately 15  per cent of ‘those: who

' Ngest plane. Centour scores may be sum- "

~points in’ the-test plane from. the cen-' .

: fm ths EUH‘IP‘H‘]SDI‘I Qf hig’

9. indiea;es that
pﬂmt representing the outdoor and ‘con:

"ih the test plane is related to’later

identification—as a Clerk-Typist or an
A & E Mechanic, Figura 9 indicates also

that the meaning of outdoor and .cor:
N “vivial .activity preferences- is different
- «'proximately 15 per cent of the lat@# psychologically amdng later satisfactory -

and satisfied A & E. Mechanics than it

" was among later ‘satisfactory:and satis- .~

figd Clerk-Typists: Among later satis-
fied and satisfactory. A & E Mechanics
dispersion of outdoor ardd convivial ac-

tivity preferences is greater a]ang the

axig X;;, than it is along the axis X,

This information is implied in the ma-

trix X, but is not explicit. -
. In.order to make the information of

+ X, explicit, it is necessary to form both

a matrix of mgans and a matrix of num-

ber of A & E Mechasics as has been -

dong in Equations 13 and - 14 - ‘respec-
tively. The dispersion matrix for- the

computed from Equahtms 13 and 15.

1f the matrix variable x, is formed for -,

every pair ofi scores X, and X, accord-
ing to Equation 16, equal frequency
points_in the test space for the A & E

Mechanic specialty lie on one of the set’’

of homothetic ellipses given by -Equa-

‘tion 17, provided the bivariate distri-
bution of outdoor and convivial activity -

preferences of A & E Mechanics is rea-
sonably normal. Addition of two of this

new set of homothetic ellipses to Figure. - A

7 results in Figure 10.

For Tom 'Basic, evaluation of Equa-g-

‘tion 17" gives 0.2629 as the value: QEV

1 . .

 vivial activity. preferences. of an airma)

“Tactory and satished A’ & E-Mechanics. 7"
Figure 9 is.constructed -by adding red. [ o

‘Figure 4. Figure' . .
g location- of the -

o

'A & E Mechanic group may then be - -
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_ Table3-may' b

=

those for A & E Mechanics. This x* is.

excceded by the x*s of approximately.
88 per cent of the A & E Mechanic
88 is the, centoyr score for Tom Basi

2

point compared with the A & E Me-*

chanic distribution. It indicates that the

" x* of Tom Basic’s point is exceeded

quite frequently by the x*s of the

- points of later satisfactory and satis-

fied A & E Mechanics. .

We now know that the centour score
of the point for Tom Basic is 15, when
compared to the later satisfactory and
satisfied Clerk-Typists; and 88, when

".compared with the later satisfactory

and satisfied A & E ‘Mechanics. Tom’s
preferences for outdoor and convivial
activitics are more typical of those of
later satisfactory and satisfied A & E
Mechanics than they are of later satis-
factory and satisfied Clerk-Typists.
Centour scores for comparison with
A & E Mechanics may be added to

Table 2 as they have been in Table 3.

Table 3 contains all 'information from
the outdoor-and convivial
erences expressed by an airman at in-
duction for inferring later presence in
gither the Clerk-Typist or.the A & E.
Mechanie specialty. ~

In this brief consideration of a sec-
ond specialty I have indicated sufficient
steps for extension of 'the logic to 3, 4,
and so on to the last er G group by
means of induction. Computations
specified by Equations 12-17 are simply
repeated for e new group added.
augmented by, a new
row in each-of the row bldcks associ-
ated with a particular convivial activity
preference score for each group.

The centour score model for infe
group membership provides implicit
answers for Profile Problems 3 and 4.
Profile Problem 3 is: On what type of
scales’ should profiles be represented?
Centour scores are based upon the as
_sumption that the bivariate distribution
of each group is ‘normal. “Thus, the
scale on which profiles are represented

=

a
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and the scale-on which Cartesian rep-
resentation ‘of profile infermation is
plotted should be such that an approxi-
mate bivagjate normal . distribution re-
sults in each group. When the distriba-.
tion of each variate is riormal in the
group, and when regression is linear in
the group, a bivariate normal distribu-
tion results for the group. Therefore,
the basic requirements for the scale on
which each variate is represented are
that it produce an approximately nor-
mal distribution in each of the groups
with which the profile for an airman is

“to be compared, and that it be related

linearly to other variates in each group.

Raw scores themselyes may fulfill these .
propertics. However, if the raw scores .
do "not fufill these préperties, some

transformation similar to the transfor-«
mation used by Flanagan (7) in the

construction of his Scaled Scores for

the Cooperative Tests may provide the

desired conditions. The tragsformation

is necessary for only those variates that

da not fulfil both conditions jstl'"_sach

group. )

Prefile Problem 4 is: On which
group should profiles be standardized?
In the comparison of a point with spe-
cialty 1 the comparison should be in
termg of scores standardized on spe-
cialty 1. In comparison of a point svith
scores for specialty 2, the standardiza-
tion should be in terms of scores for
specialty 2, and so on, to the last, or
G'h, specialty.

The centour score model has a fur-
ther advantage of considerable. impor-
tance. Equation 17 does not depend on

. the number of variates on which each

individual is observed. Equations 12-16
need only he augmented appropriately
for cvery variate added. Pearson (13,
p. xxiv) has indicated that all points on
the ellipsoid defined by the generalized

fosm of Equation 17 are equally prob-

able in a multivariate normal distribu- .

tion. The valne of the centour score can

then be determined from a table of ¥
%

Bl

6
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(13) tables.

ns
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with degrees of freedom equal to the
number of variates, gr from Pearson’s

The volumes necessary to Eund the
tables of cenfour scores that would re-

-sult from even as few as four or five

variates and. three or four groups will

‘ undoiibtedly lead to' immediaté efforts

to reduce the number of Variates. In
my opinion, these efforts ‘will be most
fruitful if they starf’from this model

g.and evaluate the Eﬂimency of the re-
- duced nugnber. of variates with this
model,as the standard of efficiency. The .

Rao-Tukey-Bryan miltiple discriminant
function should not *be overlooked in
efforts at.redfiction, T

The &ntour score conversion of x*
is, 1 bélieve, the index most useful in

_guidance work, especially of a voca-

tional guidahce nature, In work of this
kind, I bhelieve that the counseler
should be aware of thé realities of the
ratios ‘'of individuals in various jobs and

4 that these realitieb shoulcf Yinfluence the
" interprgtation of centour scores. How-

ever, I do not beliave that the ratios
given by numbers currently in jobs.

the spemalty befpre classﬁcatjgn is
done. If the €&n
used for guldam:e purposes, it is my

feeling that each counselpr should ex-

ercise his own ]udgnent in déslmg with
the question of the ratio of men in each
specialty. '° -

In the develapment of the mcsdel I* g

hdVe stated two axioms. One axiom ex-

-ypressed the faith that the observations

of individuals'shating a common classi-
fication-will contain multivariate dispe
sipn of the observations @sbut the cen-
tfoid. The semnd axigm defined as
gimilar those pofigls within the comymon
classification that occur«with- the safne
probability. With thgse two tenets in
mind, I suggest that you tracc the locuy -
of points in agest plane rgiultmg‘from
efforts to deséribe psychological types
by person-to person comparison, mean
scatter, V(T)Cﬁbu]’l]}{ﬁf;‘:ltt&l‘, the selection
} Cronbach and
Gleser's ‘(5) indéx of rdistance, Cattell's
%n) coefficient of pattern sm‘ularlty, and
uMas’ (6) coeflicient of profile simi-
larity, If you glo this, yﬁuwﬂl.ﬁnd the
‘of points inconsistent with either:

should have the influence on the inter- « or both of the axioms I have stated. In.

would/ have if the ratios were fo be
-incorgorated in this model and ff they ,
were to affect classification regiorls in 2%
test space such as, that depicted in Fig-’
ure 10. The introgduetion of these ratios
into the interpretation of centour scores
is, of course, necessary for the classifi-
cation or assignment of men instead of
thg'u- guid-im;e The inﬁnductimi of

preti‘gn of centour scores that they

of classxﬁ‘cntmn nf men, Hnwever )
boundaries of these classification re-
gions are still furs
Therefore, thfs equation is one fhat®*
must be determined whether the data
are to be used for guidance purposes

or for classification purposes. If the data *

are to be used for classification pur-
poses, the centour scores necd to be
modified by the proportion of men ig:

) ‘ L
o R

. | & 79 - -

THe[
. €]

tions of Equation 17.

tHis situation, yougre forced to abandon
either the techniques ag, a mifans- of
isolating types or the axioms as a de-*
scription of wifiat you would expect thE“
bivariate distnbul;;um for a type to be.”
Personally, T have: questmn&d the tech-"

I nidicated Eﬂl’]lEl’ that I mnmﬂé:ed
it desirable to have dn adequate model
for inferring a known classification from
a knowledge of insychulﬂglca] charae-
teristics because I-felt that efforts to
develop an unknown classification sys-
tem on the basis of:taultivariate obser-
vations should be consistent with the
other model. Sy

I wish that I could offer a solution
to the problem of resolving a’multivari-
ate set of N points into the multivariate
distributions of G types which is con-
sistent with my two axioms. Someday

L
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tHfat someone will. Iffanyon® is

interested in thinking about this prob-

%lem, I can at least share a lead with

him. On piages 3004308 of Rao’s recent
book (14) yougvill find that Rao treats
the probem of resolvig a mixed series
into two Gaussian onents. Rao in-
Hdicategythat a solution of this problem

for the*case of a single variste and two

grogls in terms of the’method of mo-
merits vwas discussed by Karl P&rson
as earlyfag 1894. The olution.of this
problem requires estimatior of the two

=

, lgsglﬁfVITATIDHAL CONFERENCE

arifl the proportion of mixture from the.
data-on the single, variate of the mixed -

series. Rao gives an adaptation of Pear-
son’s method, Rao further discusses the
problem of seting osteometric materidl
on the basis of multiple measurements.
These solutions should, I think, receive
the attention of more psychologists.
Before. closing, I acknowledge Dr.

‘Lord’s kindness in dirécting my atten-

tion to afi error in my original state-

ment of the sufficient *test for-bivariate

norimality and in°permitting me to cor-
rect the error before reading my paper.

rgeans, the tyAfgstandard deviations,
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DAVID v TIEDEMAN

A MODEL FDR ‘THE PRDFILE RC BLEM

&

Figure 1

<3 Cartesian Regrgsentatmn
Outddor and Convivial‘Activity Preferences—

B Tom Basic
" Number of Activity Preferences )
T ,
. 8 (Tom Basic)

) é' — | I il f 1 —

T 1 ] B L T 1

s 10,15 20 25 30
‘ Outdoor
£ . P .“
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: . Figure 2 -
| Profile Representation: ) .
Outdoor and Convivial Activity Preferences—
= . Tom Basic -

w v o Number of Activity Preferences
- QOutdoor . Convivial
' 35T

30T P | _30!‘

5+ - 25

201 ' _' 'EO%F )

a=e=® . (Tom Basic)

r =

15 + 154

10+ 10+

W
1
]
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. Tabie 1

Outdoor and Convivial Activity Preferences of
Later Satisfactory and Satisfied Clerk-Typists

No. of Actzvity Preferences

Airman No. - Ouldoor Convivial
1 10 22
2 14 17 ;
3 19 . 33 |
85" 16 -2

Figure 3 {? v
Matrix Representation: ’ 7 _
Outdoor and Convivial Activity Preferences—

Clerk- Typzsts ‘ 2y
3 ¥
10 22
14 17
X = 1-9 V 33 (85 rows)
16 24
- 5 .
é'!
o
R o
. : | -
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. Cartes:an Representahun
! Dutﬂmr and Convivial Acfivity Preferencas o
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Flgure 5

: Pmﬁle Bepresentaucm. _
Ehltdnur a,nd Cun\mﬂal Activity Prefererlces= i
C'lérk—TyMS .

‘N ',mbs-r af Activity Preferences
(Dutda Convivial -
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~ Figure 6

. Profile Representation:
- OQutdoor gnd Convivial Activity Preferences—
Tom Basic and Clerk-Typist Centroid
Number of Activity Preferences

Outdoor Convivial

35 T.

3 (Clerk-Typist
Centroid )

?(Tﬂm Basic) |

9
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12.5882
12.5882
12.5882

Il 12.5882
- ’ }E'ﬂi; =

o ny
£l . . Exjpl
p=1

24.2235 |

24.2235
24.2235

1]
*

24.2235 |

XHXl - iﬁi; = E;
151
E }{plx[ﬂ

(85 rows) [Eq.

[Eq.

69

p = 1 ) . 7
. [Eq. 3]

ni

- Z XpXp1

p=1

b

. /85 0

0 ., 8

D] = Nl_!21N1%1 -

J [Eq. »5]

- [Eq. 6]

20.006920 ... .. 4562620
Dl = : o

4,562629 18.573564

=

N (XX - illil)lel [Eq. 7]
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[Eq. 10]
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[Eq. 11]
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- o - Table 2
_ , C.‘ent@u:-Scares: .
Outdoor and Convivial Activity Preferences— _
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Figure 9
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‘_- Prc:blems and Procedures in Proﬁle Ana’lyas |

DAVID R SAUNDERS .

3.

SUMM,&RY OF DI

. , o B o
1. Comments on Dr, Aﬂderhaltgrs "gas

© per. w -
It was pﬂmteﬂ out that in Dr. Ander-
“aller’s casé a multiple correlation anal-
ysia Ysing the same final eleven scores
. ‘would
" {.e;, the resylt is obtained by combining
a number of effeets that are significant
separately at only. the 10-15% level.
Dr. Thorndike pointed out that since
wide-spread upper and lower criterion
s had been used to obtain cross-
vahc%es in the multiple discriminant
nalys.ls the obtained figure of 0.61,
* ‘et-al., would ‘be expected to ‘be lower
-~ for a- tmi:il,i population. However, this
swould not ‘affect statistical significanqe.
"o PDr, Alman  wondered
‘effect of skewness in Rorschach scores
upon the, discriminant analysis. Dr.
- Anderhalter indicated that the most
- +highly skewed variablés had Reen
* Veliminated = hecause of their unreli-
‘ability, and that none were left among
the final eleven used. -

v
1L Camments on Dr, T{é:demﬁﬂjs pa-
pef;”

" Dr. Solomon suggsteﬂ tha& the mul-

tivariate normal distribution is, in many -

cases, quite adequate for psyghcxlagmal"-

- :data, from the stafistical point of view.

. He asked Dr. }Z‘mnbach whether any
" conventional test of significance of the
distributioni- is used in the Cronbatch-

‘Gleser technique.
" Dr. Crunbach mdlcatgd t]mt hg saw

. & - - LEA '\,‘ o

have, given equivalent restlts, -

about -the -

= -3 &
USSION "
. S

no basic disagreement between the
Cronb4ch-Gleser D and the Mahalano-
bis D, except as tg purposes. There are
really three distinct types of problem
—(a) determining the similarity of
two individuals to each other, (b) de-
termining the. resemblance . of ‘individ-
uvals to a-single group (e g, Ander-’
halter’s study), and (c) ass
relative resemblance of one mdwldua]
to two or more groups (e.g., Tiede
man’s study). D is better for a and b,
while D is bétter for ¢. The point is'
that, within a single population, it is
not always reasonable to regayd persons
with equal centour scores—Isofreaks”
—as effectively equivalent, -This can
be seen by considering a situation in

which two discriminant . functions are -

highly cgrrelated within a particular -
criterion grouping. A report is due to

appear ip the Psychologica tin
(1953, 5 456-473). 3 %

Dr. Cronbach also suggested that we

‘may do ourselves harm by considering

people who have.modal discriminant
scores as best by definition; the best

person may actﬁally be one w‘}m devi- -

ates from the modg in an advantageous
fasl’unn For example the best vetens'

that are more like regular physxmans -

than -like the fypical veterinary, and
receive a lower centour score as a vet-
erinary. The best psychometricians and

. clinicians may be more like one another
than the saparatmns of the mndes of .

ing the .



their two distributions, based mi' ess

- - ent selection procedures, would irdi-
cate. Some QEwr:hquue "is ne far |

.mteg‘atmg this fort of- considefation

mtu our thinkirg about profiles. *

Dr. Tiedeman indicated that he and
Dr. Bu]on have a report pending that )

will consider these and. other matters.”

He suggésted that the Vﬂudlence‘shpuld .

' PROBLEMS I

_

. -
experiment themselves with the differ-
ent indices propostd, a5 a means of
discovering the inconsistencies which

‘appear as to which people are classx—
- fied together. . _

The discussion had to be stépped
-before the issue§ raised coild be

further explored.
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", ' PROGRAMS

MosT TESTS; have muluplgum When
test scores are used for college admis-

* poses of for
mation is wasted. When objective test

data are used for purposes of evalu-

.. ating instruction® but not used for pur
: poses of providing academic guidanc
" to students, again incomplete use

made of the tests. The concept ;AF

“percentage efficiency of use can be
used in testing to indicate the degree to
which maximum use is made of test re-

sults, The purposes of gthis paper are 4 Dentistry, Accounting, Law, Engineer- -

to discuss problems. arfsing in increas-
ing ‘the_efficient uses of tests adinin-
" istered in-large-scale programs and to
discuss means of increasing the effi-
_clencyofuge. & - 4
'3 National and regiongl testing™ pro-
. _grams have developed in gesponsgto a
_ vagiety of educational ne 5. Usually
these profirams hiive been conceiveg as
means forysolving certain broad educa-
tional, problems. Occasidhally these
~ problems have feen rather specifig in
.- mature and when this was the case, the
. testing’ frogram has htd the gotential
?:r making anseducational contribution
omeiwhat greater than the solution of
the posed problem, In
- howeyer, we must face the questions
of how these testing?progréms fit in to
‘the broader educational picture and

sion purposes and not used for pur-
counseling, . important  infar-.:

very case, -

T BRINGING NATIONAL AND REIGNAL TESTING* -
INTO LéCA%i%GQLS_ | :

4 = L

means of these programs can’be inte-
_grated withinstruction and counseling.
‘" The extent and coverage of natjonal
and regional testing programs have ex- -
‘panded since thl first World War until
now they constitute a.significant ac-

“tivity in both education and psythol-

“ogy. A number of ‘national programs
have ‘develofigd in aésponse to needs
‘expressed by professional” schools and
professional associatigns. National test-
ing~ programs™ related, to. pr fessional
training are foind now in Medicing,

ings Nursing, Joufhalism§ 4rthitecture, .
Pharmggy, asd Eduu:—a?r’;? Even now,
?temp‘ts are being md
fessiong, ta, develop similar programs.
Thouss déf :

h >0 students each year are
tested in these programs. 2
& The early history of psychometrics
suggessd that national and regional
festing " prograngk. would develop in re-
sponse to demands for. vocational guid-
bnce aids. Only one large scale national

prograth, that sponsored by the United - '

‘States Employment Service, has de-
veloped in that direction but this de-,
sivelopment has resulted in the promis- -
ing General Aptitude Test Battery that - }
eventually may be used with thousands®
of our young people. B
Other testing programs have de-
veloped in response to néeds for the

de in other pro-

how the data obtained through the
. o s !

appraisal of educational efforts. The

2
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T‘ES’EINX ePRDBLEMS R R (]
. Scphﬂmare C}ulh,u'e testmg prng-mf GOgams are uhhzed for wlmt rmgbt
w. the . Graduate ' Records : Examination, = be frankly called * “recruiting” purposes
.. and the testing programs in the State - Irhthese cases the purposes of the. pro
* of Jowa all have been developed. as a ~ gram involve the identification of qu
means to help educators evaluaté the | fied students with the expectation. that
results.of their laborss ' suxtable actum can then be taken to L
¥y Somewhat related’ to' the programs - : 7-of the. students R
; coming from " the professional .schools ¢ i of - -
. are’ tbe programs deveiuped to he

o xtucients ‘Thé pmg-smi of the Co
“ . Entrance Examination Board, includifg:. a
tha cﬁﬂeg& transfer test, add the.pro-  a
of the Lsmﬂatmn of :Minnesota
Caﬂegés ‘have had unique, develop-
ments., More recently another type of
nﬂtmml testing. program Has appea:ed;, g
- An- e to problems raised through - t
the?r;gmty of the National Defense -
. Pregram: with our mst;tutlnn‘s of hflgher whicgsful
+ learning.- The NROTC and, the Selec- . )
A tive Service Examinations pmwde im-  hd
* v portant coordinating links between co EJ '
]eges and the defense department.
Another variety of a regional testing: s
prpgranf +has appeared, a -variety that
has purpoies overlapping in large part
" with the purposes of many of the pro- .
grams.jjugt mentioned. These are the
de testing programs now found
" in about. forty states, programs spon-.
sored byr colleges and universities, edu- e
cational associ tions, state dEpa:uﬂents-f"
of educat;mﬂ id combinatiopgof these. .. prmrlde L

sand,s of pupxls each yeai':‘
Elementary level to the 3
L. and they have resulteiﬁ-

. our sehauls . 8,
. Obviously, natmnal and @ ‘re
programs serve.a large numhtrf ;
poses. Séme programs aim- o gilvi
.+ infgrmation to the sc:hunls o’
’ prn‘narlly for - i gional

sometimes. furv ,

to: havg avmlable exp
wrlters Emirl




ESav

S Q%tmgms&s and for the thousands of
L pertond

\glm tan pmwde rmrmatwe

! tlnrd advantaga derives. fr ‘T
: ‘-eﬂenswe experience possible to "accu-

. mulaté with:a ted used in many- situa- -

" dons. A test' used in - hundréds of -

by dozens of individuals able to
~velop- hprthESES, test these hypnth S
1d’ attemipt to- verify 'the expenencas
ported by others. Not only:is the
-range of research extended, . but also
+!' " ‘the experiences obtained " t.hrough the
" . application- of testing programs dre
o diﬁersﬁt and varjed, Fmally, tha w]:olé
, psye

s R pmgrmns e

Jow:: . Took: at: pqss:blg dlS;Id

giams as- cam’pared to local programs..
way, gvéry one of the advantages
ed also-can be a disadvantage.
past, it has been all: too easy for’

rograms.. to . ignore specifig .
‘and- gq;ﬂs of local test users and.’
\'4n: some-~ cases, has tesulted “in"a:
'rmzing of c:nntnbutmns\th*tt could’ .
B ' : 'W:th

‘give support -to- its local tesi mg gsapla
- who might bé in.a favosah ;
", develop -superior tests for
-of medi I'students; =~ i
"~ ~The ‘developmént 6f ]arga scale prn=
grams alsg has ,pparently discouraged

se-of 16¢al normis. Repoits pub-
-+ 1ishiéd* by maiy. persons responsible f#r
" national” programs demonstrate with

~dittle question - that significant differ- ;

" ences.are found among institutions, in

some cases the top students in some -

;. .groups are no better than the ‘bottom -
ST students in others. In the face of this

>

grams Comes fmm the s!dnd of ewdéhcé schmls ‘shill tenq
ible for test standardiza- .

;cﬂq:aglng the development )
‘tests and porms, these layge’ scale‘tésti

‘i’;sehunls_may_be_subjgzteddto_:ﬁeamh ,JE ]
. these testiffig programs.
# The recant]y pubhsfled reseat

yantages éf national and regional pro-

e xespnnslble for national. or- re-.-
-program may Sgrve, 0.8

withol & mus‘ly
-cnnsxdeﬁﬂg thé*natiikp of the %&m
! as. it relates to the needs offthe séhool

- Many factors de

Wy
.

: ok A I oy - S
(& g..' 2 i £

;'." =

make useé of the” natlnnai norm\s
ported ;nt i Vlar,

Alcmg

ing pnﬁ‘ams also’ may -discour
locally $porisored. -and* ‘condugéte oS
b on_fie_problems: tsj’wm'd whleréhf' ¥

Ralph ;nd Tﬂylﬂr in¥thedioihe; auﬂ of
We1ss and’ of Laytﬂn in denhst:y

dems, ,

The . nature nFi‘ the spgnsﬂrshlp”of_ ry
these a-pm&gra?ns alsf” may- have t}% T
-effect of enmu:sgmg uncritidal ﬂ(:t:ﬂptt et

_-ance on the part of- the, locul schools:ty:
- A-deagn suhﬁn],,é)
“ying very itﬁ

£ ntistry,k!m
tle about’p; yeholngiﬂiﬂ tes
-ing, isyagk, tq :n:c:ept qirestic :
any batter} of* {esés beari 'tﬁa stamp-. &
. of approval, of the Am rzécsm ‘Dental*: 1
Association; qyite aparf frome the merits &

" of the.tests. themselyes.” Simflarly,* h;gh
~ school tegu:‘mrs‘ may: feg} that the gfim

“of a um\*ersﬁy ’attanh d to jts t? - g
1 ':mt '

. quality of the ];rrocfE

Lasst
TRRi ¢

In general, L suppose v/ fm say that

1l . one-of the; chief ,ghsami\'ah‘t ges, of these. oy
a _ hrga s&nle n;ltlupal and r§g1 al te “
ble - natmnally ﬁmy fml to

hgt. they may tend to

‘discouragh Yy ggaﬁp:gac,lles in’,

meeting ¥ T % problems where

tests have a role to play: .
Now obviously: ﬁggegadﬁ’&ntﬂgesﬁanﬂ o

“disadvantages -are ngt inevijtably .1 gl el

‘butes.of large sggle testing' pro

fafn nine wh her these

tests are used-effegiively or not. Wegr

can identiffisome ¥f the | cnndltmns

conducive *'Athr: BELLhﬁﬁm in qug

usc-of tests; . - “é: &
First, let s lnDkﬂHt the@ samiten

GF the persons@eing thetests?

a mmgnty of s¢ aals are there persons e

E
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ERIC

Aruitoxt provided by Eic:

T’ES%IN’G

q@m

do in psydhom
~gre. uséd | prigy

" ticularly: well prepﬂred' to .use" tests.

Fﬂf instance,
_ £

tmmed to qse psychu]agma] :
ucational tests and only our: larger
;eh,pol systems have a-‘person-who may -
‘ fl;ai‘a the. unralgnt of a Masters r]eé :

0 3. In - terials and test: manuals are: not legible
" ! s.xily bg teaghers
f“?“ﬁﬂd ‘in general,; téhichers are nat par: ..

& Umted States ;_ n

ERDBLEM’S S e

eE 'tiVE use; nf'tests mvclveg tha limi-
tations of the interpretative materials -
"and aids ava *labla'tn ﬂmse who use the
_tests, -Sometimes ' the deseriptive ma--

ot provide - -ambiguous presentations.
Frequently" the ‘material . presented is
. not cémpleté nccasmnally such u‘npﬂrs

in_relation ‘to- teacher’.

# ' .and measurements requued and in six.

- states such courses gre -optional. For

' secondary teachers, in three states. such
% . courses are required and in eight states

they are optional. Woellner and ° Wabd,

in their “Requirements. for Cert;ﬁ\:atmn

of Teachers, "Counselors,” Librarians,
_ Administrators,” report_ that in only six -

states are such courses required —for
* administrators and in seven states such

courses are optional. For counselors,-

.enly  eight stites specify a testing

~ course as & requirement, These figures
“cannot give an accurate picture of the
situation, but certainly they do suggest
that training in testing is not perceived
‘as.a major requirement’ for teachers in
_most states. We must recognize that in
‘our schools are relatively few persons
well trained in the use of tests.

Another condition conducive to the

ineffective use of tests is the limitations
of the tests used in programs. Some-
times these tests have poorly demon-
* strated validity, if any at all. Occasion-
ally, inadequate norms are used and
more often, although ;fhe norms may
.be adéquate inadequate - descriptions
"~ "of the norms are provided. Sometimes
te,sts sel ted are nnt apprnpnaté

_ Scatlﬂn Bequnements “for . Sehcaf Per-.-
- - gonmel . in.; the” United Stntes, _reports ;e

ﬁ <” that - only - twenty-seven “states even " .\

AT ‘ﬁ:.lea:ly mentjon tests’and measurementsf o

ertification re-

uirements. For. elementsry teachers,["

1 only two states are courses in.tests = -

Em:aunwmc AND IMFRQWHG
LDEAL USE OF TES'I‘S

[ ndau ted Y, whﬂa ﬁ'ymg to - in-
creasé. our awareness of some of the
dangers accompanying the continuing
.development of large scale testing pro-
grams, I have presented-a -somewhat
" pessimistic picture:; I think, however,
that ‘the varied development of these
programs has demonstrated adequately
that in the lggg run they will benefit
‘all of” us, C? both we who are re-
-sponsible for the administration of some
-"of these programs and the persons who
" are directly using the obtained results
can do much to increase the EEElEﬂtE
" use of test scores. ’
First, those directly responsible for
such programs can continually arouse
and’ sustain interest in the programs

and convince persons that if they ac-

quire the necessary skills, the programs
provide data that can be of unlimited
value. We have the responsibility for
repeatedly  clarifying the ‘purposes of
these programs, Recognizing the great
turn-over in educational personnel, to
state our purposes only once is not
enough. Then we must recognize that
many, if not all, of these regional and
national programs can serve a variety’
of purposes, not only a single purpose.

‘Although we may be concerned with
.one purpose, we must be aware that
test users will be making additional

*

£y
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ERIC

Aruitoxt provided by Eic:

sponslblllty for helping them: This calls

. for effective and. continuing communi-
.. cation between those who are admin-

- istering the programs and the test .

. interest be g:amtamed

users, . Copperative - planmng and re-.

" view .among these persons is essential

and-only in this way can the ‘necessary

_-Not. only must intgrest .be aro

and sustained, but relevant information-

‘,must be provided to those who are

““is Sathe tests. The persons responsible
fcpr

e administration of the programs
must’ make available adequate manuals

_ard bullétins- descﬂbmg the purposes

of 'the programs,” the tests included,

_ possible uses of the. test, and ﬂl@tra—

tive materials to serve as training aids.
A constant flow of .research publica-

: - tions should be*maintained between

those administering the program and’
the test users, research done by the’
central organizations and by other per-
sons, Periodically, reviews of the cur-
rent status of the program should ap--
pear. Summaries of the research
completed, summaries of clinical ex-
periences, and carefully considered
judgments of informed . authorities

should be, communicated to test users.

Next, the periodic assembling of test
users provides an opportunity for re-
viewing problems in the application of

tests and allows for those administer--

ing the programs to maintain awareness
of the revealed needs. Similar purposes
frequently are accomplished by having

_consultants ‘visit test users, perhaps sc-

tually to-observe the operations during -

which the tests are used. In the same

way, the effective use of correspond-
ence between program administrators

" and test users -accomplishes these pur-

poses. .
Relevant information frequently can

be provided to praspssimg test users .g

before they begin the job, particularly

in programs involving eldmentary and
secondary schools. -Test' users at ong

both fo

.82 .. 1953 INVITATIQNAL GQNFEQENCE
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uses af thesa tests and we have a re- - time or anoth students in teachers

colleges or colleges .of education and

in ‘these colleges courses in testing

usually are -tgught. These -courses
should includé mf&matmn about test-

_ing programs,

Program.; admmlstrsta);s frequently,
can. enc? e rhore ective use. ufg
tests by®gsfsting users to collect data,
rge scale res h and for

=

local 1 ch pu@bses. Cooperative
research freqm:n an be encouraged
among the vatious schtmls making use

of tests provided in a program..Com- .

parative 'validities can be determined,

new tests and techniques experimented
- with, and interpretive aids tried out.
- Local research projects can be encour- .

" aged by test administrators; program .

administrators might even encourage
research in local settings by ‘providing

personnel and financial .assistance and

by facilitating the dlstrlbutu:m of the

results of such local research.
Thus, many things can be done to
inerease the effectiveness of the use of

these national and regional testing pro- ~

grams. Most of my attention -here has
been given to things that, the program
administrator can do. Naturally, he .
does not bear all of the responsibility—

- the test user himself, must share in this

responsibility, but the program admin-

istrator usually i is thg person wht: must

assume the

In conclusion, I would like to draw ~
these generalizations concerning na- .

tional anderegional testing programs as
they relate to local users. First, these,

programs currently pmv:de A tremen- .°

dous " amount of useful, objective data’
to lpcal schools. More data is sypplied
at present than the test users are cap-
able of .using. Next, the presentation of

‘test scores§can be improved by pro-

gram admlmst:%tcrs first ‘by gaining
ore persagyd involvement on the part
of the test users, arfll Econdly, by pro-
v1dmg them with né training: Next,

more.researcly, iy necessary if test users
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“ and p program admmistratﬁrs are to have -
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" the information needed to make. ade-

-quate use of these data. Next,. as with
-most problems related to th;s, more

imaginative devalapment of techniques

. and methods are needeéd, particularly
- on thE pa:t of the: pmgram adm]msljaz :

v i

®

tors Fmally, we must remgmze that .
these testing programs: ‘do not exist in

" a vacuurh and that ultimately the effec- .

tive use of data obtuined through these
programs depehds upon the improve-
ment of both . counselmg and instruc-
tional programs m our schools.

¢

L

6

® m
[ %]
R
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'Pmncnagnnn N state, re@:mal
'national testing programs or the use af’
_standardized ‘tests in local testing pro- -

grams have certain’ definite values in

"¢ messurement and evaluation. It séeins
evident to the speaker, however, that’

IO% test: construction is also an impor-
means of making testing and test

, fesults meaningful to teachéys. Th:nugh :
_participation in state, regmnal or na-

tional programs and tbraugh the use of

‘standardized tests, data may be col-

lected which make pus&xble comparisons
of pupil or student aptitudes and attain-

" ments in the local situation with the

aptitudes and attaifiments of pupils or

_students _in_other school’ systems, or

higher institutigns. Local test construc-

tion can, however, be g means of pro-

viding evaluation instruments more

ing greater interest in testing and in
use of test results by teachers. Teachers
experienced in test construction are

usually better able to select standard-

ized tests for local use and to under-
stand data collected in state, regional,

_ or national programs, Just as an ama--

teur artist or musician may have a bet-

.~ ter understanding and appreciation of.
B} ,;:"tha works of professional artists or
- musicians than the person who has

never tried to paint or play, the teacher:
experienced in test.construction may
have a greater understandmg and ap-

]

‘precaauan of pmf&ssmnally pfepared
tests, "

The test’ expert working thh feach:

ers in loeal test construction encounters

" a’varjety of problems, TESQ!?IE’S differ

widély in their - knowledge of testing
and their attitudes toward it. Where a

group of teachers are“asked to EBDPEI— .

ate in the production of an examination
to be given at the end of the course

Test Results Meanmgful o

ENGELHART’

~MAKING TE! TTNGMEKNINGFUET@ TEEHERSTI—ER@EGHW
LOC.AL TEST CONSTRUCTION AND?ANALYSIS OF TEST DATA

which all of the teachers are teaching, * A

‘the members of the group can be ex- ..

pected to react in a- variety of ways.
Some members of the group will de-

plore the idea of preparing objective _ -

exercises, Other members, if asked fér

contributions of exercises, will prepare
series of "true-false or multiple-answer

exercises relevant:to facts of importance’

are contributed by the teachers who

- would have preferred -essay questions,
or who contend that attainment. of -
worthwhile . objectives can - only be *

measured by* essay questions. Fre-

quently, - however, the test expert is° '
+ pleasantly surprised by finding-one or

more teachers in the group who have a
considerable understandmg of what
should be done and ability in prepn:ing
effectlve exercises. -

The logical first step in:constructing
an’ achievement test by a group of
teachers is to_ have the teachers define
their -instructional objectives. It has
been the expenence of the speaker,

, only to themselves. Often such exercises
_ closely related to local, instructional ob-«
~ jectives. It can- -be ‘a means of stimulat-

"
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~ +-of dbjectives. . Adéquate defi
~- objectives develops' sinwly and: through .

o effpr of knowledge in context other than that
construction and in analysi

In planning the- mnsﬁg'!:etmn of a test

"nttamment of tha obje

TESTING PRQBLEMS o s

hnwevgr, that to begn by nskmg teachs
ers, to list their instru nal objectives
seldom results in a° .us pilation

gtmn of
continued cﬁoperat:\re ts in _test
f test data.

-with-a_grotp of teachifts initiating test.

m&ﬁueunn, d:scussmm of “objectives
' ; dluating __accepted res

sctives needs to.be
quite’ general and elementary. TIt s
- helpful to provide the teachers with
- examples of various. types of obje thE
exercises and with notes. explaining K

', to write such exercises. Thest fmtg
'+ may call attention. to ‘Such things “as
- having the pmblem ofa mu]t;ple—answ&r

exercise set in the stem of the exercise,

. having the answers of parallel constric- -

tion, having all of the distractors plausi-
ble, and avoiding the making of the
correct ‘answer the longest and 'most in-
volved one. It is desirabls to attemi:vt

some definition of objectives. It is im-
portant ‘on the level of knowledge and

, understandings to identify the common
“content of instruction otherwise many

.- exercises will be contributed by :mch-

. vidual teachers which the group as' a
whole will later reject. In initiating co-.

operative test construction one cannof;

obtain the emphasis on prnductmn of
exercises designed to measure intellec--
tual skills that can be reached after
several semesters of €xp rience, As a
matter of fact, emphasj# on such exer-
cises in the earliest tests prépared may
be quite - unjustified since such skills-
-are not likely to be among ‘the real ob-.
jectives of instruction. One of the major
.advantages of local test construction is
tbat it ean contribute to widening the

" ¢ scope of ‘instructional objectives to im-

clude such skills. It seems wmthwhile
however, even when initiating local

. test construction, to seek some depart-

ure from evaluaglpri of facks or informa-

tion lone. ]

ss has been made.’

=
E)

wheu teachers aceept the ldea that an
objective , exercise will measure ‘more
than factual knowledge when the exer-
cise represents to some extent a prob-
lem situation and requires application

in which the knowledge was taught

ies for the

" After a group of teachers Has met for
. the purpose of planning an examination -
- and virious membgrs of thg group have

of ex desirable for the te
expert to sgek cansultaﬂans with thi
-individual teachers. Such conferences
“may be ‘an effective device in stimulat-
"ing the teachers to begin work prior to

the deadline set. Where a teacher has

written some;, or even all ¥f his exer-
~eises, the ‘conference can be a-means of
giving ‘the tEilChEr helpful advice with
_respect to exefcise writing techniques.
Such conferences are also an oppor-
_tunity for the test expert to become

jectives.of instruction, .
After the exercises have been pr
pared it is desirable to have the contri-
butmns of the varjous members of the
- group evaluate each,others work, Where

much more familiar with the real DZ;

- the,.group of teachers of a course is so

" large that exercise wiiting may be done

-by.a committee, it is desirable-to have

all teachers participate in the evalua-
tion of the eXercises. The -test expert
may’ synthesme these evaluations or it
E\)ﬂ' be done in a later meeting of the

tire group of teachers or-of the com-

&

mittee. It would be ideal, of course, if

the exercises finally selai:ted are all
-approved by all of the teachers. Un-
fortunately this ideal can seldom be
realized. It will usually happen, how-
ever, that many of the exercises re-
jected are judged faulfy by most of the

“teachers. This is especially true of exer- -

cises awhlch are fmtually incorrect .or

which pertain to ‘- content uniquely.

taught by one of the ;eachers The op-
portunity to participate in the evalua-
t,mn of exercises is appreciated by



1‘af exercifes’ mot approved

; the group ‘ag, a -whole, ‘are much les
likely to pmtika resenmient when the

wnﬁngl,cf exercises .a
... evaluation  all take ﬁmg. Nq; single
L ';teachar shqu.ld be asked tcx eﬂni:xbuta

. “There should be plenty "of time. fm-

"' evaluation, edithg, ind duplication of =

:. the fnished test. Hence, it is desirable-

“to initiate the work es:ly in a $emester
“and to. keep the warlc movmg during
the semester, > :
... It was said above that adequate deﬁs-
.- nition of nbj

" that this is

‘ was written for use in the production of

® . social science exercises pertaining to

quoted’ material and -as a guide for in-
struction. in the social science general

. “ course of the Chicago City Junior Col- -
v lege The list was prepared by a sgmal -

science instructor* long interested in'
evaluation with the help of other in-

structors most of whom have had some

“years of ‘experience in ngcal fest” cd’n
strugtion. -~

The kinds® of mte]leetual ablhtxés we
should attempt to measure include:

1. The ability to identify t,hg central

_ issue or. problem,

2, The abjlity to recognize and un-
- derstand underlying assumptions.
... 3. The ability to -identify the hy- .

-~ pothesis, or hypatheses, tested by -

'*. the data presmted in the quuted
.. material.
*- 4. The Ebim}- to a%halyze an arg
‘ment Wwith. respect to bias, e v
ae j:unal fdotofs, and pmpagahgla
“ . fevices. T !

5, The ability to r];stmgmsh between
. facts, opinions, points o v;eir
' md value judfents B

! _ *‘5 . ':f ..

more of fhe teackers, hut appf ¥ed by -

ves ‘requiges ‘time and .
ticularly true of ohjec-
tives: pemining to intellectual sldlls.- - -
'The;. following list of such objettives

- Writi

an_aigument,
The ability to evaluate ;'lata or,*
~ evidence in terms of relevance to
" the problem and. with respect’ to
- their adequacy. to prove or dis- -
prove* conclusions. or generaliza- .

* - tions based ipon the data,
+8. The-ability to identify conclusions

.oor mferenees definitely suppnrted

], ptnbabl .. SURP .
or ‘conversely, defi-

by the data,

nitely disproved, or probably d:f
proved by the data, :

. 9. The ability to recognize and

“"derstand relationships and a.speafq

" of similarity. and difference.. 7

10. The ability to identify legitimate
. ptedictions of effecty or of social
* consequences uf given cﬁu:ses of

* action. *

The above list was mcnrpomted m a
statement entitled
‘Exercises’ fur Sacml Science
Examinations” which was mimeo-

graphed - for distribution to Al of tha';:

teachers contributing to the social sci-
ence examinations. In- arder to mcrease
the efféctiveness of the list for exercise.

~writing, a briefer-statement of each ob- .
jective .was followed by ‘two or three. .

exercises from past examinations judged
to be useful in ‘eValuating the skill -de-.-
fined. Time will;permit the quoting of
only.a very few examples, All of these.
exercises are fram series of - exercises.

pertaining toselections presented in the .-
examinations, or distributed to ‘the stu-
- dents for

dy ‘prior to the giving. of

the examindtions, It is to be hoped that .
* something of thé nature of the. guutgél

material can, be mferreﬂ frurn the exer-

cises.

" Identification of - céntral issue or prob- .

Iem. "« .

Fhe pa:agmphs tpmtéd abﬂva dis-
cuss a eundmgn whmh is most relavant B
e i

* Hymen, Chauzuw nE the Wright Branch

) Df\ﬂlE Chiﬂago Clty Junim' qulege

‘6 Tha abxhﬁ! to analyze the lu@: nf e
: .

EFE




wh eh'of the fnllnwiﬂg basie prnb—

ms\of government? -

‘A. Which is better, a. mlmmenta:y,--

... .or .praxdanhal form, Df guvem*-ﬁ
‘ment? - . "

"B. ‘Which is. better a demacraﬁc or i o

& tntahtnnm government?

© 1 . experts, or goyémment reflecting
thewﬂla tbemssses? e

TESTING PBDELEMS
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Qn the bg.s:s of evxdem:e presented

by the authnr_ ohe can Iﬂglenlly cun-

clude that . »

A einployers are usually right in the
disputes which arise between'
management ‘and.labor.

v " " B. the laboring class can fiot be ox-"
~ € Which s better, governmerit by ~. -

_pected to knc:w ‘what is best for- _
“society. - ) a0
Cithe lﬂbcbrmg class uually demand’ N

—D: ‘Which

g ‘hased on direct ur mﬂlrect demﬂeﬁ,

o racy? -

oot Reﬂugﬁbun d t;ﬁdgrstandmg of . as-'

i sumpﬁuns : .

¢ ., Regardigg-the role of government in-
_' - igiiety, the author épparent]y assumes
C %A “that Gavamment Isr best whiehf

o pverds least.”

- B, Tthere should be more business in .
o gnvment and less: ‘government -

_+D.the meﬂmés used by the labormg

, Redmtmn of donsequénces or effects,.
'authm- nf the above. qmtatmn were to. ..

‘would be likely to happEn'f‘

f"Eﬁ which is d“Eiﬁ;—tart—a

' giet

*.. ‘class to secure their demands ate ¢ = .
sometimes. deh'u’nental to society..

. If ‘the, sales' tax advocated’ by the -
be adopted, which - of ;the fcsllnwmg :

.A. Less money ‘would be collected
by mean of the income tax,

-jn busifless,” : wh B.-People with Jarge incomes 'would
v LGS governinent should . d.&ect .éco- ~ suffer - moré~ithan pEﬂplB with, .
‘ ' nomic aehﬂges fcu- the gond of .. 'small ‘incomes: ;
" the' people. " " C. People with.small income$_would
b D government should do for the . % - suffer - morej7than penpla‘e w;th -
§ " " people whut they, as individuals,) ~ “large incomes, - - ..o o
© .- cannot dg for th&mselves e ‘D. The burden of the ta ’bu]d he* }
Analys:s of an- argument ‘ xéspggf? .. .pmpurtmnata to mmma, :

wit

~ —to its logic..- -
. One can’ maka 1 very g0 od case to..

L sshow that Mr
when he ,' T
. A Isagainst Expandmg gnvemmantal
o functions: but is for a St. Law-

<. -'rence Waterway :

' ‘B.:ds speaking as a " private c;t:.zan

D v ] while at the ‘same time speaking .
L as a repres dtative’ of ‘the John
e g jcmes Company,

"+ C. tries 36 show that the aims of the _

~AntkTax Gm@
' wﬁh the aims of his firm.
-y, Dsadvocates the elimination c%? 7

are compatible’

- subsxd;es, but also. wants
—
.} “duge government expendit
2 Identification of conclusions. or infer:
"’ ences supported - or - not: suppnrted by
»»}tha data. . o

Brcivm is m(:unsxsteht.; e

‘B if the' second {speaker would
€. if both speakers would ag*reel and D.

" cises minimize recall of mfc:rmatmn

cises. just guoted are all’ of
chm&e type: Other types
weed includé items :to be = .
according to such categories :
if the-first speaker would agree, - -
agree,

"eex

|

_if neither speaker ‘would agree”.or “A.

sufficiéht evidence, D.

and E. definitely. false.” In a
exhmination series of exercises
ous types are also. included

definitely. true, B. prnbably true, C, in-.
rabalizr false,

given,
jof vari-
i‘m:h “dov.

" not mfe;- to se]gctmns Qf qlmted ma-
‘terial. ”

* Many- mstruc:h;l
enthusjasm - for ° eﬁrﬁm&s rejevant ‘to )
guﬂteﬁf material feeling that Sich exer- ¥

d .
d@ Eva]u:\ta m‘lpﬂrtant mteﬂ&cmsﬂ sk
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s

- ~ Other: teachers, hdwwer, d te
such exercises and cjaim’that students

. can answer -them. suecessfully without
. serious study ‘ofthe cqurse. Apart from ,
. hnpmg that such instructors will soon.”’

retire, the test expert” Wm-kihg with
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) teaghers can make an effort to change: v

&
’!!t

Exers:;sé.s in tha Sﬂrﬁé serfes of exeroises
_more concerned with -eva]uatmn uf m-
telléctual skills. :

It is the helief. of. the spaaker i;hat

while teachers. are' engagéd-in the ac- -

tivity of exercise writing they are de-
ng thought“to. instruetional objec- ..

=

~such attitudes. It is. helpFul to_call at-

tention to. the fact thaf such
are becoming inereasingly used Mthe

newer and better standardized tests and

‘" .in the tests of important :Egu:nal and

... exercises’
- essay questions the teacher has claimed.

-

- national . testing programs. It is some-

times con’ E:Aging to point out that such

ve functions similar to the

2

t‘w&sfrﬁe “teacher
the knowledge required in solving an

asks hlmself whether——

exercise is within the~scope.of the

- knowledge taught. 1 the exercise is one
‘which requires application” of intellee: =~
‘tual skills, the teacher may ask himself e
“ whether o not most of the students can - -

- make such -upplicatiori of . intellectual

‘measure the worthwhile Db]EEﬁVES The‘ ’

- exercises are based are chosen wisely.
- They should be of sufficient difficulty
- that experiences gained during instruc-

‘tion contribute to understanding of the
selections, Certain of the exercises in
the sertes which follows a selection may

_measyre background knowledge * of

nology, facts, principles, or con-

_-ditions-relevant to. tha quoted material,.

but not defined-or explained therein.
For example, suppose a paragraph on

" »some labor problem includes such terms
~ a8 “closed shop” and “finjon shop ang*

that those terms are not defined in th
paragraph. An exercise may concermn
the selection of the best statement of

the difference between the closed shop

and the union shop, or ‘two exercisey
may be written involving saga,rate defi-

nitions of these terms. Suppose ‘that a

paragraph represents a proposal for the.".

".. adoption of some fotm, of sales tax:

‘While other forms of taxation are not

didcussed, it will be- legitinmate to have
Some of the exercises deal with the rela-
tive merits of differentkinds of taxation.

Such -efforts ' to increase the relevance -

of the exercises to the subject matter
tuught . definitely make the exercises
more valid with respect to instruction
and do tend to promate acceptsnce of

wp
-

skills, In other words, the teacher .at-
tempts to fore

and ty lmagl what wlll go. on in the

exercise, Even in: wrltmg d]stra\:fnrs
the teacher may use experience gained
in jnstruction to phrase distractors
which owe their effectiveness to the -
facp that they are the kiifd of answers®
he can expect from less.able students.

"Similar ‘thinking occurs in the mind of

the teacher cafefully evaluating exer-
cises. prepared by -his colleagues,
" Finally,, while participating in the se-

léction ,of exercises for the test as a
whole, the teacher must_think about
whether or not . the - E,;xgmmatlcn will

"sample the content "6f the cotrse in a

repre,gentahve majmér anﬂ WhEtth
.respect to the" EVB,Iuatmn of vanﬂus in-
sbnctlanal objeatives.-The teacher who
has pdrticipated in thé'wholeprocess of -
test construgtion and av-aluaEQn comes”

"to gecept testing as’ a Ynafor and essen-

tial function of instruction.

The precedmg discussion has been
largely -concefned with some of the
problems of local test construction and
I'hope has indicated, at least indirectly,
how participation in test construction
can make testing more meaningfu] “to

teachers et .

v

ast the smdmtbeﬁaﬂﬂrs -
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= s&ué‘tars understand tables: ?resentmg v

Staﬁda:& d&\*ial:mns, standard scores,

frequency distributions: of score 1
such averages as means and medians.

. .use. The mstruct«::s cnf one of-our de-
" partments are not satisfied: with analy- .
sis pertaining to:only the correct .an--
isted that revision -

swers. They have

of exerbises requifés | cﬁviedga of the

proportions of students choosing each’

O

=

=

. construction of the tests is surely a fac-’

b

vising a series of exekeises for future

and PErce
plmlﬂtmn ‘both i
cussion with-teachers. The same is true
of coefficients of correlation. Under-
tanding of these thmgs cﬂmes sluwly,

ﬁnd more and more teaehers interested

2fin $uch data and increasingly familiar:

“F.lth their meaning, Participation in the

tc)r E
In add;tmn to reporting summaries

" of test scores, testing and test results

become' more meaningful, to teachers
if the tepchers are given the item analy-

sis data relevant to the tests to which

they have contributed. We -enter," ad-

jacent 1o each exercise in several copies’

of each test, the item difficulty and the
_ item -test carrehtmn The “item diffi-
culbfs, percents of correct response,
make it possible for each teacher to
evaluate achievement:in terms of in-
structional- @b]éctwés.
difficulties and the item
are of great help to tdachérs when re-

repgﬁs aIld in dis- -

oth the item
test correlations

sm:h data have matérmﬂy mer' ed t}’lE v

exefcises,

, . -Paiticipation in enoperatwe eEﬂrtk :
“in test construction s a factor in the

lmprﬂvemént of instruction and in the

"improvement of evaluation. The effects

are not restricted, howevet, to courses

. ind exdminations in.which the coopera-

tive -effort occurs. The informal testing
dtma hy, the teachers in their other

i dlsﬁ'sctc), ;'IE is gvxdént fmm sfbsgquent

courses 'is affected. The teachers co- -

: nperahng in the construction of tests

acquire more interest in the testing

done for guidance and placement pur— '

poses. They becﬂme mterestgd

knnwleﬂgé »;‘md understandmgs and of
intelleetual skills and want to know

hc:w tu cunstmct or select mstrumants

~other traits, T}n%y become entbusmshc

about P’lffli‘lpﬂtlﬂﬁ in evaluation studies.

The examiner’s problem finally becomes .

one of keeping up with the teachers
with which he has to work.
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' Tys $Act that this discussion of the

test-manual -as a medium of communi-
scation is part of a program devoted to.

. the,general topic “Making Test Results 1
- Meaningful” dictates that we concern -
" ourselves with' problems of transmittal,

© _yia test manualsj#of those knowledges

and skills that will enable: testgsers to
. .compirehiend, evaluate, and mak® more

effective use of test results. The inclu-
¢ “Making Tést Results

- Meaningful” in this conference befrays.

LAty

" . appre

Q
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- " ouir awareness that test results in many

s instances are léss meaningful to users
“Vthan théy might be, and gur ‘hope that
at least:some increase in understanding
. *can’be effected through improved test
- ‘marivals, Few will question the need
for better understanding of test results
by ‘the user. Durost, in summarizing - '
“trends in testing a year ago, noted that
“Technical developments in tesg~con-
stryction have outrun practioé and
: tﬁergﬁjis a widening gulf een’ the
. test maker and the test user.”? Traxler;
 reporting on a recent survey of testing
practices in large cities, states that the -
major problem in testing is new that of
communication, including the communi-
cation of the test maker's knowledge
about the uses and misuses of appraisal
instruments to the.actual users of tests.?
How soundly based is the hope that we
shall bé able to improve this. gituation
ciably by improving test manuals
ther matter, and the one with,
this paper will be largely con-

1f bet

w _
cerned.

ch
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MANUAL_AS A MEDIUM OF COMMUNI

pEY

In I‘:iia remarks that follow, T l:\ava in

mind particuldrly manuals for achieve- - -°

ment, intelligence, ‘and .aptitude ‘tests
aid when I speak
am thinking genera
teacher,, the guida

the sup
chologist,
test specialist. -

ervisor, rather th
the director of res

than' of the psy- »

CATION .

ance gounselor, ‘and "

;_r’ .7

6f the “test user,” I - '

earch or the .

“The problem of the test manual asa .

medium of communication has two as-
pects: what is !
‘and how it may best be communicated.
Let us consider each of these in turn...

" Content of the manual. What must:a ,

tést manual include? What information
is necessary in order that test results be
meaningful? There is substantial agree-’

be communicated, -

‘ment at least as to the topics that ought .

to be goveréd, If not as to the detail
with which #ach should be tréated. This -
agreement has ‘been fairly well sumn-

recommendationy for_test manuals.® As
a minimum, a m hould
specific directions for giving and scor-

" marjed in the q‘As set of technical

 * Walter N, ] ,

Testing and Guidance” in Modern Educa-
tional. Problems, edited by Arthur E. Trax-
ler. American Council on Education, 1853.

2 Arthur E. Traxler.
Measurement and g\pprsu ,,,,,,
Large City School Systems” in Educational
Records Bulletin No, 61, Educational Rec-
ords Burean, 1953. v )

* APA Committee on Test Standards.
“Technical Recommendatipns for Psycho-
logical Tests and Dia%gn,ﬁr; Techniques:
Preliminary Proposal. The American Psy-
Fi?mlrgéis&, Vol. 7, No. 8, August, 1852.

;__ .

I, Durost. “Modern Trends in

sal Programs™in

i

vaal should include .

“The Status of .-
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" TESTING -PRDBLEMS |

ing a test, and?infcrmaﬁnn on h tn

interpret results, validity and reliubility, Ennugh ﬂsszstnnee tui;ﬁie teacher, 2

’End on the purpnse agd constiuction : - ‘counselor in the proper use of the tests."e

- ‘How much’ help can. a. teacher’ derwe- _' .
fmm tha E.VE!’S.gE Jachlgvament testv"'

"tawm' " bgtter understnndmg ;?f test . sm:h maﬂers as mafkmg and gradmg_ :
ward :enhanced meaning- nnpmvement Qf msf:ru o

i ‘ofthe ‘results. . We': may well 7

' wcmder however; whether the informa- - The teacher needs more speeiﬁc recom

1allyrineluded’ under thesa hemis mendations, ; mpre concrete illustrative

" material- than is Grdmanly pmvxﬂed-nn :

- Lest: .you\mlsmtergret what I am say- - -
mg as a recnmrnendati&n to reduce the
:' e able ta see connectmns ‘amqunt ‘of !technical information 11 A
bet’ween the test results and problems . favor of the ‘how-to-do ét type uf .con- - {
g ‘which are real and vrgent for him—to = tent, -let me

I vé~haw. the test results are related  solution: certdinly does™ not lie in the.

té th_}efg@als For  he s striving, In direction of providing less technicdl in- {

' ; j furmahgn -about item ~ formation, evén though we may suspect .
/ that’ such mfermahan goes unread or -
uncﬂmprehendt‘;‘d by the majority of .
~ test users, but rdther in. the ‘provision

/ito,. of madre of the kind of mfﬁrmatmn that
standmg by Eagusmg gﬁd}@ relates the test results to the users cwm ’
- attention' of the teehmcahfles ; - “needs:and problems. + +* ;- e e
' ' e attempt to prnvlde all the kl-_nds *
neeessm-y in Qrder ﬂmt test fesu]ts be of assistance that all types of aisers, neéd '
meaningf], we must also ask’ “Mean- }:as one - mev;table cﬂnsgquenEeH—the_ :
" ingful fgr whom?” For thé tgicher? for. * lmending expansion of test manu

5,

; gfnups and th’g hke, dng
the ESEP to see thése ‘connec

" the djpfetor of research? for the coun- This poses a most difficult problem, the
selory for the adrnm%tratm? ‘Each is = possible solutions. to which' we cannot_
" seeking something dilférent in the re: . even begin to consider.here. Whatever

a

5, each has his own pm‘stEs in® the pmposed solution—whether: it be -
"pfnd. InfoFmation that will add to the " reorganization' of material within the =~
"meaningfulness .of the results ®or one ¢ manual, rélegating technical data torad . |
may not for another. The effort to meet appeudxx, publication of extensive man-
the needs of these various audiences,  uals not included in test packages, or. "

d:EEﬁng as thay do in. ﬂ'almng, llﬂdEI'* pubhegtmn of several qtems to t&ke th& -

mmphcates the task of preparmg a‘ which have heen resorted toeit leaves p
‘ satisfactorycomanual, both from the . something to. bé desired for adequacy .
.- standpoint of ‘providing sufficiently for ,of communication. Until it is safe to
_-all"their needs and with respect to the 'assume consideribly. more  training in .
’ : fon.: - measurement’ than the. ty‘p;cal teacher .
If it be true, as some feel, that man- or counselor possesses, at the present
. uals do not provige as much technical time, the need. for more extensive acces-

" infofmation. as thé specialist needs for sory  mdterial for -tésts than can con-

adequate evaluatmn Df a test it is far vemerltly be prﬁ\rlded w1ll perslst

& e .

r’.’
- .
i

T
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v+ was remafkably little /varmtxm;la ionig
1:

é
;

wdls be. mproved in - this
F Edddbxhty of test wmnuals. ;
d 'the o - ‘of teadabili

ing Dale-Chall%

or thé manuals foria

group of ach ent, intelli ence, and\

apbtude tests. The tests inve
widely tiséd-<are those of five differen

pubhshers “and I may say that there

represantatwe The ;wemge manm] was
found to be, on the whole, of about’
"q1th oF 12th grade reading’ dlEcult}',
“which would hardly appear'to be hgé -
. yond. the level of-the ordinary tea cher.,
Within' any manual, readability DFS con-,
. tent ‘varies apprecﬁbly from-one part to

tions. that- consist of
_ ons for adiinistering
'and scoring tend. to be the easiest; those -
‘sections' that haveé to do with tec‘]nma]
.aspects of a test——standerdization dati,
' reliability, jjem -and test validity, .cte.—
are,-as we would expect, more difficult.

?n this sample of . man‘uals ‘the more .

difficult séctions were of r;c;ﬂe'ge gradu-
. ate level.of reading-difficulty, according
“to the Ezﬂa{?hall values, . We -may
safély assugné that material of this level
of iﬁcu;{wﬂl be skipped ar inade-
quately - co prehended by substantial
Prﬁp@rtmns of typical test users.

Can’ test manuals. be written mﬁri/
simply, so that they will communicat
mote effectively to users of relatively
limited measurement background? / I
- have no doubt that- they can—within
limits. The fact that the various man-

" uals which we studied were so similar

in readability causes ine“to suppose that
the level of readability is pretty much
mherent in the, nﬂtma of the mitgnal

han:a reﬂectmn of ,the lxtemry
‘élE authar Techmcal con-

cter, and sp

"’resﬁppase ennu%h ttammg in’
hrement to equip -the user. with.

{hig’ technical informi
cknowledge that this mfm-mation 111
wals will not contribute -greatly- to:
: gfuln s @f resmts
is readable, af course, dnes m:t
yrantee_that it will in_ fact be read’
comprehended. In an effort'to ob-
tain some insight into how well typical

ugsers actually understand the content

of a test manual, we have recently.e
ducted a, study of ‘the exterit td™]

teachers c¢ould read, -gompreherid and .
apply ipfermation pj::sented in: the .
mfmml ot the naw edition of Stanfafd

i
ould not be avmded en-

ite - background' for, unﬂerstanﬂ- :

" Achievement Test. 'We prepared’‘a 68+ -

item test covering ‘information specifi- *
cally ; set forth in this manual and.ad-
mxmstéred it to two groups of teachers:
“-taking summer-session courses in tests
and measurements. Prior to taking the
test the examinees had been d;rected to’
“read’ the manual carefully, as if they
were ‘going to give the. tests, and were
further told that they W{)ulﬂ be, tested
n their knc viikige of the content  of
the manual. Ifreading the manual they
)lvauld therefpre, probably have been
t lgast as highly motivated as the ordi- -
pary teacherWpreparing to give and

score the test.’They. took the test on .

the manual first as a ‘closed-book exam-
ination - without access to the mandal.
and later with the Beneﬁt of the manual
at hand. T

“The résmts under either . c@nd:tmn

4

et

T

evinced a disappointing level of mastery .

. of the conten

the manual, The aver-

age per cent cczrrec-t on the 1tams of the -

T

A



add;tmnal Visuahzatmn in man— ",_ ’
: uaﬂs‘fhemseives o ‘
b,‘Items requiring the rendmg bf
. tables proyed difficult. For exam-
,' ple,‘an item reading “Tha most °
i ekinble of the nine subte: ts in the |
) Intermediate Battery is-P,” to be
. 7« dnswered by reference to.a sunple .
"7 “tablé of reliability coefficients, was
answered cﬁrrai:tly by fewer than |,

was | ré{idﬂy cﬂ:ﬁ:tamable

15’3;, I

T nsmre of nilsunderatandmgs;;’, ifnust

ef)nfess that T have been unable toar- ~ half the examinees; and ‘other

. . rive at any géherahz;abnns in which I" . ... table-reading items were: similarly

""" would repose much éonfidence~in fact, . - ‘hard, This indicates the necessity -

v sume .of ‘the results I.find inexplicable. . ' of-. textual. .decription-. of,'tabular w».
But I venturs at’ least these few abser- 38 ﬂ'lta, ‘and of provision of examples

: val;icms. L RIS o of how ‘tables are to be wsed. :

. 'a; Items requmng some upemhnn»a : }Ag““ show- how _and Supﬂmﬁéd

practice seern called for.. .
¢. Some items answered almost:ver-
batim in- the text of theémanual

‘" e.g., conversion of scores to grade
o " equivalents " pr - percentile  ranks,
! " calculation of m(:mths abovq or be= :
" low. norm =— weré. harder; than were missed by surprisingly large

items requiring merely location of ‘percentages of the subjects: Tu .
information., This finding we in- ﬂlu-;tmte consider the item:
terpret as evidence of the limita- “An examiner should niever cut
.tions .of the printed word as a short the time specified for a . »
medium for _developing skills. test even-though-all puplls h e
" Verbal, directions for carrying out . )
. operations - that; are «essentially -
quu;e simple frequently may create
_an impression that these opera-
tions are: complicated and, by ap-,
odd’ paradox, the more cﬁmpla{a!
and careful the directions, the
. greater the likelihood that they
~will seem hard.’ An operation
which can be demonstrated very
easily may in verbal presentation .
‘appear disturbin t%ly complex. This

. which was answered carrectly by
" only 60 per cent of the examinegs.
The pertinent statement in the
mamial reads, “If all pupils; or all -
- but two or three in a class ﬁnis@
~ before the stipulated times has
elapsed, time may be called? *
It is impossible to suppose that’ v
. the problem here is one of read- L 3'
ability or comprehensibility of the -
material as presented. One must.
seek the explanation in the atti-

e

- fact highlights the importance of tyde, or set, or motivation, which W
‘workshops, ~teachers' meetings, N th€ user, or in thi{ case the exam- .
: zmd in-service training programs, ) me&i brings' ta the task Df reading,
in which the operations of admin- .
-stering, scoring, and interpfeting " that the average teadher, if suffi-_
-test results can be demonstrated, _cjently interestet], could\got locate
and in which teachers who- are to in a test manual information o
be using tests may have ar offpor- the'kind called for in the Yjuestion
’ tunity to perform ‘the necessary just cited. Perhaps our real prob-
=7 " operations under supervision. It lem is that of, discovering .why:
e fu:thEr suggests the desuabl,hty of ghgf are not interested and how
K] . .
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*this interest‘can ‘be- stimulafed—

* " which brings-us back to the prin-.
! ; ciple . easlier stated, that testing
- . and test results take on meaning
when the user jees them in rela-

1053 TNVITATIONAL#CONFERENCE %
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T
L. Tl& e is unquestiﬁhaﬁ‘y, an urgenit. »

. need for' better communication

-from test maker to test user, if test

4 %esultl; o
.. ingful to the average user,
2. The test mgnual can bg mdle a

_tion to his own needs and prob- ..

Information of &lﬂé#ki'ﬂd ¥evealed in.

/" tirely unexpected; but it is negessa

for any realisti¢ appraisal of what- test
manuals can repsonably belex
"+ do,and 45 a 7baﬁs'fﬂr theiy’ imprqve-
~+, mept. T am glad to note, ja this con-
nettion, that Roger@lliso of  Educa-
 tignal Testing Sefy

vice hag been making,
a‘semewhat*simi}
" ness of the mamial Jér the ACE Psycho-
legical - Exgminatidn. Hé hhs - prepaged
¢ two-fornf# of a test intended;to reveal
the ‘extent 'to_awhich”teachers of_coun-
selors cannfake -effective use of ACH
" results! on the basis o infoffnation |
sented in its manual Bﬁiﬂs,
splicited their opinions as to the ade-,
guacy of various séctions of thq mgnual,

< Anpther. information they vg‘x-: like to

F know, have not yet
public, - .

*To summarize: we have considered
the test manual as a meang of transmit-
tipd to the usg, the information and
skills he needs if the refults are to be
meaningful and useful to him. The fol-
,lgwing‘pﬁints}ﬁe been advanced.

een ma

O

ERIC

Aruitoxt provided by Eic:

this study is disponcerting,: if :ét e§§_ _

soted to

)ﬁr}tudf of the useful-.

moreoVer,

haye .included, etc. His findjngs; as fj&v h
,73—

are'to be made more mean-

Thore elfective comnitmicatiori-me=
dium, and can contribute more to
petter -understanding' of test re-
sults, :

" te- the average user will be en-
¢ Kanced if the manual- concerns
itself to a -greater extent with re-
lating tet. résults to the users
= problems and needs, and demon-
strates specifically and concretely

the kinds of actions ind#¥ited by
the results.

. 4.The readability of test manuals,

“ and presumably their compreheb- -

' sibility, can be improved;, but it
5, is neither possible nor desirableto -

%

avoid technical miaterial. 7
»5. Depengenge -on' the fest manual

+ alone g proper upderstandipg

_.and use of test results is -inade-
quate. Not only must more formal .
training in measurement ‘be en-

couraged as vita] for proper use of

" fest results, buf such formal work

should be-supplemented by work-
shops and other in-service train-
_ing, .if teachers, counselors, and

3,4The Meaningfulfess of test results

wpervisors are td derivé -maxi- .

" mitn benefit from tests;

S s ) . N
. ’ ): ) S . a . . .
. e -, . [\ v

- ¥
[ S— )
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The Téachmg of Educat;onél Measurenlent

ST VI(:TQR’ n. N G’-L”Lf_ ) T
e
S EIN’FRDDUCTDRY COURSE IN" .
’} 9 EDUCATIONAL MEASUREMENT et

A HECENT Stmvzri
ployed in” schools

tpsychologists em-
r depaggments ' of

ducation in 339 mshmhuns provides
’ among ‘other things, a list of the courses

which they teach together with the

" words measurement or testing. In fact,
Such courses eqnstitute one of the first

;uf 43. The most comgnen titles of
“ measurement, courses -are Tests
* Measuremenits,, Educational Tests and

~© Measurements, Mental Testing. Ir ad-
v dition theré i¥‘a substantial number of

" measurement %ourfes whose titles. ard
. ‘not readily classified under these three,

. &ince these courses, however named,

are all offeréd szchuDls or ﬂepartments

of education itq may be takep for

* granted that mogt of them, if not all,

* are-designed and offered for prospec-

. tivg teachers, ¢dunselors and schpol

. psychologists or those already in such

positions. It seems likely also, that if

ffer ‘any ‘course in testing ohe
such course it pmbably wduld be-an {p
troductory course in. educational mfﬂs-

- sc:h(#ls or depa:tments ﬂf Edﬁ(ifitmn'

urement. In order to check this, line of -

“ redsoning the catalogs of four types of

., ihstifutions irvere examined, These four

were (I) } pubhal%lpnrted col-
V' leges and umversmes {arge pri~
T vatzy giipported instfGtidns, (3) state

" of 6% institutions were studigg

frequency of mention. Among these are
many courses whose title includes-the .

ten.in frequency of mention in# list -

*.ates . int “teacher education sang
. half t}}%ﬁmany (7) say it is r

‘on these matters as we
og W

- quirement for a teacher's

. Noll. Psychﬁln i

iberal” arts colleges 'I‘he n

nufnber of -\
~each’ type of institution was apprax,l- .

mately the same. All told; the Eﬂtnlﬁgg

- Although the analysis is t;ompleta
certain interesting facts are fzurly cléar:
First, it appears thdt an introductory-
coursé in educationdl measurement is
offered in nearly every' institution of
the first three groups] but of the liberal
among their offerings.- The con s
usually either undergraduate, or opexle S
to both undergraduates and graduates;
in"four institutions the course is(gffered
in the department of psychology; int
all-otherg jt1s offered in the déps:tmé
or school of.education. The usual nu

-~ arts colleges only about oné half list it

- ber of credits is 2 or 3 semester hours; -

It is genlerally an elective coursg though :
16 institutions require it of undergradu-
" apout
rired of
graduata students in edﬁgstmn ‘Data -
as on pre- - 7
IEQulSltES purposes of the cghrse, re-
jcense and
otfer considerations are b€ing collected. | -
It sgems évident thyt te introduc-
tory course in etlucational ‘mgasm'emént'

is a Matter c»f unpnrtance in prugrams

M, Samuel Z.
Horrocksy and Victor H.
ists. in Teicher Training ~= .
e Am&ncag Ps}’choluglst

! Syﬁmnds Peml ral
Klpusner, John E

Institutions,

teaghers colleges, apd (4) better known )7: 24-30 Jal mry, 1953 . «
, i -

i

= #

Tug L
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LY = [ Y,
for the education QE tEaChE[S and‘l‘e, (b) Imprauement of tsachgr-mads
. tHose: concerned with iheasuremént: -, tests—Every ~teacher must test and’
goarses ps a ﬁeld of specmhzatmn » " evaluate, if ngﬂ)mg? more. than at ]egst
-, £ the 'C 4 - % thestatus and progress of the learner. |
- Purposes of tre Liourse: . . in subjétt-matter. I jivould appe:
. Wh ',,;shgu]ihﬁ_ﬂie_maxox;pmpg_ﬁs/ therefore_that an impertant function of
nf ‘this first course in edycational meas<  'the introductory|course in)educational
urement? ' Naturally, these will vary’ "measurement should be the improve:
somewhat ' from sitifation to situation,

. ment’ practices of teachers, that is, to
bt the fcllawm%eem\_impurtant and help them'do better what is an initegral °
L pragtical,

. part of the work of a te:z'n
1a) szsnmtzan\ THe student haé © (o) Introduction to the use of “stand-
undnubtedly heard' of various types of ardized tests in the school—This: in-*
tests such as dchievement, intelligence, udes Jnowledge of sujf :
personality, etc. . He has taken some. fand cgitical #nformation about them;
constructed by his teachers and per; ‘the al ﬂm’ to read test manuals and
»- haps séme stnnéardlzgd tests. He prob- 'maké judgmegts between standardized —’2
ably has heard terms like validity, tests in the ®:hit of the conditions ex-
{ norm¢, standardized and performance’ fting in, Lﬂ;gs::lmnl where theydare to
o but this/is his introduction fo a sys- be given and of objective data about >

.+ Jtematic(prefentation and deﬁmtmn of ' them; how to administer, score and -

‘ sych- concepts. In one sense, the‘ unc- analyze results of standardlzeﬂ tests;

) tion of orientation may be the jmost and how to use this knowledge in plgn-

* * important for thisycourse. Certaigly it ning and carrying out a prac ical test-
is contributed to by practically bvery- - ing program which contributes -to the

* _ thing"that we do in it since so much solution of educationdl problems zmd

- of it is. new to the student. ‘However, furthers the purposes ﬂf the 5ghmﬂ
orientation is a very broad term with <° To retapitulate, thé major. Plll‘PDSES N
“many possible facets. It'is necessary to - of thg first course in educational rreas-

Q
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choose the lines alonk which it can
most profitably be dirgcted sinte we
should not attempt to do too much"in
this course, which' for many is their
only one in mmsuremmt@N&vifthgless

it seems that there should be orienta-
tion with respect™6 thE following, atg

lenst:

Understanding of basn:- concepts of
measurcment such as, '{]ldlt‘y‘ <elia-
bility and other criteria of good meas-
uring instruments; different kinds of

.tests and other evaluative methods.and

* ized tests arf information about th;rg

devices; statistical . mm:apts and some
practice in simple sta ical techniqies

some acquaintance with typical s
ardized "tests of the principal kinds;
acquamt.}m:e with several st;mdardx:»'cd .
tests in the students’ own major field; -
and knowledge of sources of standarg-

£, -

‘1 i/

‘urement are conceived to Be, (a) orien-
tation to appropriate élemcntary phases®
g}ghg subject, (b) imptovement of -
teacher- or locally-made fests "(c) in-
trodyction t6 the use of Sttzﬂdafdm;?d

tests in#he school. - X )
. . .

Procedurgs A
¥
4 \N,heﬂmr one accépts the purposes as

- gtated or holds to a different set i
uestion in any case
“becomes that of how to’ n&hlege thém.

goals, the logical

The remainder of this f ger is devoted’
to discussion of metho

or doing Eggh
~No claim is. made thatsthe idead are

‘unigue, or ! outstandinglty 2 succebsful.
They represent mergly the résults of a
number of years of gtpeneince méitench-tr

ing such a courseland an interest in

* expcrimenting ‘with various methods_ in
. the hope df-improviph-it._

' .
- . - .
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(a) Orientation -

main’ m:'tlwtles are ]ecture, ::lass dlS= »
,ccussion’ ﬂnd prﬂblems *Tha Iéctu:és and . -

. TESTING PROBLEMS : o7

‘stmehﬂns fuf giving and scoring'it, and

'a scoring key. A stateméhit of the ﬂb]Et:=

—also-required.

tives of the course in which thd test is
desitned to be usgd ‘and an indication

of which objectives the test has been

designed or is thought to measure are

«and setting up an, ogive - curve,

2

,,' Griteria of géud '!‘ngasurmg
mstruments, and - statistics. Specimen
sets of standardized tésts are brnught to
. class, stndied and discussed. Frablems
arb assigned in making- a fre
table, calculating means smd medians,
semkmterquarhla range and standarfl
deviation, rank  difference correlation,
Per-
centiles, standard scores and quotients
are also’ introduced and discussed at
this time. An atigmpt i5 made to bring
out meanings “and useds of *statistical

- measures rather than to emphasize cal

culation, but each member of the class
‘works out the assigned problems which
are graded and returned. There is no
illusion that these ideas and techntjues
are mastered by all students or even the
majority. However, an attempt is-made

“to give them enough understanding so
that they can at least read reports and

articles based on results of testing with
fair comprehension and to dﬂvelﬁp
some understanding and appreciation of

statistical methods as an 'essential tool

for‘deriving.meaning from raw scores or
other test data.
LS

(b) Improvement of Teacher- or
Lﬁc:ﬂ]y-l\f:lge Tests °

“As. was - smd aarher every teacher
lmprnvgmgnt 1?3 thls phase of the work
can best be brought abdut by actual
practice in setting up objectives, mak-

_ ing test items, and building a test. Im-
mediately fnlluwmg the mid-term exam-

inations mimeographed sheets .are
handed out specifying in detail the na-
ture of the assignment. Briefly stated,
it includes the construction of a 100-

item objective tést, together with in-.

iency '

The full time of the class is dévntéd' ’

to this prD]EﬁCt# approximately three
weeks,
examination of standardized tes® in
fields requested by the students, usually
their major fields or subjects, and of
tests made by students in previous
classes in mecting this same assxgr;ment
The class is divided into groups accord-
n%tg fields - of “specialization such as
readling, -science, homemaking, etc.. A
large room, prefu;}bly with tables and
chairs, is best for - this purpose. The
instructor brmgs to class specimen sets
c;fl different selected standardized tests
jdgh of the desired fields and sub-
jeets. The various subject matter or
interest groups then work over them.

‘Next, studentsmade .tests are brought

in and-used in the same way. Three or
four class meetirigs ‘tre usually ‘enough
for this part of the project. Students
who want more time for it may use the
departmentd]l test files during office
hows. In gencral, the students are not-
encouraged - to take these tests out of
the classroom or office but they miy be
permitted to do so by mduﬂdual re-
quest.

- While this is going on, students are
gwen spme help in thmkmg about ob-

jectives. Suggestions are made on dif-
ferent whys of stating them
¢ desirability of stating them in terms

and the

of pupil behavior rathgr than’subject
matter is stressed. They also examine

" the munuals of both standardized and-

student-made tests for such statements.
Visits . to the so-called Juvenile Collec-
tion of-elementary ahd secondary school
textbooks in the library for™ideas as to .
objectives and content are encouraged.
Students are strongly urged to plan.and

-

<

Tag:

One of the first .activities is

. Ny
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they expect to teach. This is considered.

desirable because the students’ subject- :
matter competence is usually .much -
better suited to this-than to a college’
or amiversity level test. Equally impor- .

¥

©

tant is the cc:ns;‘daratiﬂ'xl‘thaﬂf*hﬁ—ﬁfarkedfi§~addeﬂvtn—theﬁci;_llegtién_m_ﬁ

makes a test for elémentary or high
school level he has somethibg _he may
find quite useful in the not-too-distant
future. '

' If students wish to attempt construc-

tion of something else such as a rating
scale or readiness test they are en-
couraged to do so provided they and

‘the instructor aye satisfied that they

have the necessary knowledge and ex-
perience to make the effort worthwhile,
Following these aci:ées, considera-
tion is given to each of the commonly
used types of objective test items: Each
type is illustrated, and its advantages, .
disadvantages and particular useful-
nesses are briefly discussed. Students

“are invited to try making sample items

which .they may hand in for criticism

and suggestions from the instructor.
Elementary principles as to format

of a test, grauping #nd arrangement of

"jtéms, setting up of scoring key or

" for admini

stencils, directions for taking the test,
Iministering: and scoring it, and
use of answer sheets are also taken up.

After these activities in class ardcon-
cluded students generally have about a’

- week or ten days longer to,complete

the project and hand it in, usually a
week before the end of the term. They
are urged to type the entire paper and
make a carbon copy. Thefe are two -
reasons for this. First, if the test is
typed it is mfich simpler to control
spacing and alignpent. In addition, the
student-author ufually has more pride
and satisfaction’in a neatly typed paper
than one written i longhand. The soc-
ond reason was alluded to earlier, in
that thé carbon copies are filed-and
used f&r instructional purposes with
succeeding classes. This has proved to

Tuy

construct’ a _téis't at the level- at which - be, much tlppgeeintgd by the students.

Both the original and the carbon -
copy aré turned in to the instructor.

‘The original is-wcdrefully * etiticized,
. 3 ] i J:
sevaluated, and returned with a mark’

to the student-author. The carbon, un-

bé éxamined for ideas and for criticism

by classes in succeeding .terms. ‘When

the papers .are returnéd the hour for
that day is generally used to discuss
common of outstanding - strengths and’
shortcomings. Students are also invited
to ask for individual conferendes with
the graduate assistant or the instructor
on the details of thejr project-and there
ark glxsfays some who do.so. — 7 .

Ovet the ygats in which{this assign-
ment has been used we have come’to
feel that it is one of the most rewarding

- activities of the course: Students occa-

siopafly complain that it takes too much
time and-effort but the much more com-
mon reaction is one of—"It took a lot
of wotk but we learned a’lot and-it
was worth the trouble.” It often opens
up an entirely new concept of measure- '
ment to the spudent. It gives him’some
¢now-how in formulating objectives of
instruction and tryind® to devise test .
items to measure these objectives. It
ives him an appreciation of the -care
and effort requif®d to construct a good,
objective test, Finally, it gives him a
sense of pride in authorship and in
having produced something ~tangible
and substantia]l which he takeg with
him, and possibly finds use for, long
after most of ‘what we try to teach in

the course may be forgotten.

Although s believed that the bene-’
fits to the ttudent of this exercise far -
exceél its disadvantages we recognize
that it has some of the latter: For one
thing it is time-consuming. ‘A good
share of the time of the last month of
the: course, both in class and out of it, S
is givén over to the project. Some may -
question whether the practice in test
planning and construction merits that”
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much tuna out af % term. We deﬁmtely
feel that it does fﬂr reasons already
-stated,

“Another gﬂss:bk: Eitlalsm is that the

student may, in"his inexperience and
luck of interést, be impellad to lift ltems

this prp]ut i

A= ’ =

. mmath‘ing intd whlch studfznts have put -

50 mugh‘hme and . effort déserves, o’
careful, “conscientious reading and the
benefit of any suggestions we can. offer.

One of the intgresting 51dellghts ‘on

. ayailable to him and_got,do mych origi-
nal work ‘or thinking at Fadl, Every Eff rt
] very oppor-
tunity is taken to emphasize the_ pratti-
-cal value of the exercise and to point_
out that students can obtain the ms

thmugh the entire experience for them-
selves. Also, they are told that it is not
difficult for the instructor fo dlstmgmsh
“between items taken from existing tests
and those- original with the student.

“THere 'is, of course, an element. of

hluang in this, but it has been possible
in some cases, from’ time to, time, to -
detect such cheitmg and have the stu-
dent confronted with the a&xdence own
up to it, In the great majority of cases,
hat they do not
from other sources

knowingly borr
for test items+"

- Another dlsadvﬁitage is the great .
amount of time required to read the
paPers. It takes on the average, one
half houwr per paper to read, eriticize
and evaluate. The procedure followed

is to have a graduate assistan’t sit in the -

course, especially during the second
half; so that he knows the assiggment
and emphages thoroughly and also gains
somie familjarity with #he area$ tn which .
students are wurkmg By the time the
papers come in he has been briefed on
pmcadurts in evaluating them, what to
look for, ‘ete. He reads each éne Tare-
fully, malu;s notes, and gives i tenta-

_ 'tive evaluation, Fgllnwmg this . the in-

structor looks them over, adds or
‘modifics comments and, if he disagrees
with the assistant’s evuluatmn the paper
is dispussed with him and a decision™s
eachied as to the final mark. All this
takes time and energy but it is fel} that

. -

- files, ﬂ\’el} theryear,
monly taught branches in which stand-"
‘ardized."tésts are }v'uhble the list - in-

= ’v.)‘% P

Eag vafioty of tests that
ited —in; the ihstructors
5.’ Besides all the com-

fhlVE agcum

cludes tests in every major‘sport; the

various phases  of, industrial. arts and . -
- agnculture speech, -radio, und journal- ~
mum  benefit from it énly by gﬂmg. ism; comme

ial subjects; and tesys' on
“tvo Bibles—the King James version.

and the Freshman Hsn(lbgnk

: (e) Intmductmn to the Use ﬁf .
_ Standardlged Tests in thl: Schobl

- In planning a testing pmgram for a
school in such a course as this jt is not -
uncommon to set" up a hypnthgtu:a]

“situation as a basis for the discussion.
" The instructor ‘supplies such data as

size of enrollment, number of. grades
and pupils® per grade data+ available
from tests previously "given, if any,
amount of money to be, spent, and simi-
lar pertinent matters. Begiaming with
thése data a testing program -for ‘the *
fifst year and for sucéeedmg years may
be’ planned: Practical considerations
such as selecting tests in the light of the
purposes. to be served, nrdgrmg ‘the
tests,. securing cooperation of -the staff,
administering and scoring the tests, and
analyzing and using tHe results are
among.- the points usually considered.
While this exercise is not like the actual

experience it may provide some insight

into the requirements and thé’fsmblems
of an efllective use of tests in the
schools. Nevertheless, it cannot take
the place of actual pnrtlciﬁihun 1 plins
'i_‘ing nnd carrying out such activities.

te often passible to Wiye stu~
dents actual experience and participa-
tion in a testing prn]ect or program.

Requests are - often receivéd - from
schools. for advice #nd assistancel.in se-

2

L2
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lecting testsy-planning for their admin-
¢ * “expericnce: A team i assigned” to a
group and is responsible for testing that

&
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istratidn, administering and ., scO

them, analyzing the results, and study-

irg them for ways in which they can
be used. If it can be arrgnged without

oo much inconvenience or loss of time

we try to give students taking measy
ment courses an_opportunity to, partici-
pate in such activities in away that.will

- be beneficial to them and to the s¢honl
- seeking help. Students in the introduc-
' tory course, in educational measurement

as well as those in later courses in in-
dividual examining and group. testing
have frequently taken part in,various
phases .of testing programs with which
we’ have- been inyolved. A more de-
tailed, report on such participation fhan
time permits today has been given else-
where.! :

Perhaps a school has decided to give
a rez}diness test to ﬁr:s’t=graders; or in-
telligence tests in all elementary grades;
or reading tests in secondary grades.
Whatever the nature of the tests to be
given, the purpose for using them
usually arises out of a problem or need
somewhere in the school situation
whitch is described and explained to the
class in measurement.

Generally, the test or tests to be
given have been selected by the princi-
pal of the school or by a committee of
teachers. We-ask for enough copies of
the tests so that‘every member of the
class may have one. We also collect all
the manuals and- other accessories that

" gan be spared. Then-the class is organ-

ized into teams of 2 to 5 members each,
depending on the size of the class on
the one hand and the number and size
of pupil groups to be tested on the
other, thé tests to be administered, and
similar considerations. Tn the grades wo
generally work with the classroom as a
unit, while in secondary schools a whole
class may be tested dep ding on its
size and the facilities aval able. Occa-
sionally, if the measurement class is a
large one the pupils are dijvided into
) .

1y

+ detailed ar

small groups so as to give ¥nore students

group. The tecam elects one of its num-
ber as the exampiner and the rest serve
as assistants or proctors. Copies of the
gost and manual are studied and duties
of each team member are- determitied.
The -examiner practices his part such as
reading  directions, timing,  ete. and
proctors familiarize themselves with the
procedures and avith their responsibili-
tiés. Much of this goes on outside the
classroom but at least one class session
is usually devoted to answering .ques-
1

tions, and 4 general briefing by the in-
structor. o -
During this timé:of  preparation the
gcments_ﬁ%vg béen made
for the administration of the tests. The
date and time are set, permission is ob-
tuined for participating students. to
make up work of classes that will be
«d and, if necessary; transportation

m
by college bus or other means is ar-
ranged. It has been found preferable,

if the class is large, to furnish transpor-

arrive at the appointed time and place.

Tt is always suggested to the princi-
pal, as diplom lly as possible, that
the regular teachers be given a free pe-
riod while the testing is going.on. It has
been found best, generally speaking,
not to have t chers in the room
during the ing. The children are
usually thrilled at being vigited by col-
lege students, some of whom may be
well-kn for athletic prowess or
other achievements, ’;md there is seldom
a problem of lack of cooperation. The
instructor has assigned tcams in ad-
. sces that they get to their sta-
and stays on the job until the
testing is completed.

After the tests have been given they

tation to instre that all participants will

' Noll, Victor H. and Marvin Ix Glock.
Functional Courses in Measurcment and
Evaluation. School and Society. 70: 339-
340, November 28, 1949.

5
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are, taken‘ by the teams and scored.
Papers are -exchanged between teams
and the scoring is checked. The results

-are analyzed by use of simple statistical

procedures. Early in the course some
problems have been worked out by the
members. of the class in which such
procedures were practiced. Students
who have colleéted data by administer-

.ing tests to real children and scoring

these tests, are much more strongly

" motivated toward such work than they

-were previously., With the help of “the
_instructor .the class studies the results,

attempts to interpret .them, and per-

" . haps formulates some tentative conglu-

. sions and recommendations. 'If it can

- a teacher or two meet wi

be arranged, the principal.and perhaps
the class to

dYScuss the rf;sults Thls 1s usua]ly a

‘would mtherwlse not get and repre-
sentatives of the school reeeive assist-
ance in interpreting the results of the
tests, In addition, of course, t})éy have

thad the substantlal help of hmfmg the

tests administered and scored for them
and of having a preliminary statistical
analysis ‘completed. '
Students -always seem to enjoy this
project and feel that it is practical and
valuable. Most students like to give
tests- and they consider this an oppor-

. ‘tunity .to gain some agtual experience.

Scoring presents no problems when the

. work is divided among thirty or more

stLdEnts SDmEtlmES ﬂley hawe da=
tha children tgstecl and are most anx-
jous to see how tertain ones came out
on the test. Likewise, analysis and
study of the results to see what use can
be made of them by the school presents
a challenge to which they react quite
favorably. One of the objectives which
students in measurement courses con-
sider most important is that of learning
to- interpret and to apply results of
testing. ’

i
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me thg Eh(mls -;ta’ dpﬂnt the as-

ragarded Tha avemge ‘teacher in serv-
ice often knows little about the use of

vstandarﬂ&;ed tests, When the project is

carried” out cooperatively as here de:
seribed teachers learn along with stu-
dents, They also may change from a
negative or skeptical attitude mward )
tests t6a more redlistic one which recs ©
ognizes the benefits that testing may
provide and not just its limjtations,
Because of its value to the greatest
number, the test construction project
previously described is always a.part
of the first course in educational meas-
urement. The class participation in
testing in the schools is included when- v
ever it is feasible.to do so. The major
considerations are time avmlabl&
whether it can be fitted into the sched-
ule, size of the class, and above all,
whether the experience is such that it
will bE edur:,itiunﬂly valuab]e WE dcj

or pnm:\n]y for the abSlStdﬁQE and bene-
fit of the school requesting it. Some-
times the tests to be given or the grade
level at which they are to be given do
not appear to be such that the experi-
ence seems very appropriate or valuable
for a particular class. Again, the class
may be too large to handle easily, al-
though as mapy as 40 have been used.
Also, the mafurity-of the students and
thelr readiness to undertake the project
may be a determining factor. And,’ of
course, if it appears that there is not
enough time left in the term to do a
;zcmd job, the tlass is not brought mto

It e y b appropriate to speak
briefly c%mr:umng the general require-
ments of the course lest some listeners
gain the impression from what has been
said here today that it consists solely of
the projects or activities which have
been described. This would be a rather
incomplete picture.fDuring the orienta-
tion phase, which occupies the first

Iig
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" month or so of the term, thajor empha-

sis is placed on assigned readings in the
textbook covering basic theory and sta-
tistical methods! We have not generally

. required much outside reading in- un-

dergraduate sections because we feel
that reasonable attainment through the
study of one basic textbook is perhaps
all that can be expected of'beginners.
Students who evince int&rigé;f in par-
ticular phases of the work ate given a
supplementary reading list and assisted

.in finding additional material.

/. -To- measure achievement we use

three objective examinations in addi-
tion to the problems and papers de-
scribed earlier. The first of these deals
entirely with elementary statistical con-
cepts; the second is the mid-term ex-

_amination on basie theory and statist- -

‘cal methods; the final examination
covers the reading and lectures of thé
entire course. :

In closing, I should like to make ex-
plicit two ideas that have been implied
in much that has been said here today.
The first is that a great deal of what we
try to teach in introductory courses in
measurement probably has little signifi-
cance to the student unless he has op-
portunity to make use of the ideas we
present. Measurement theory, statistics,

use and interpretation of standardized:

tests and test construction- cary mean

little to the person who has not actually
applied them or worked at them. This " *
is not to say that verbalization of terms.}.
and concepts, and classroom discussions,

=

and practice 4n educational measure-
ment have no value; however, it seems
reasonable to assume that applicatjon of
these ideas.and procedures in gfi#fiore
realistic situation would increase both
motivation and understanding. The

value of our courses in educational

* measurement probably depends for
. ‘most students on the extent to which

what is taught carries over into practice.
If this is so, every effort should be made
by instructors in such courses to facili-
tate and increase this transfer,

The second point, which is closely .

related-to the first, is that it is possible
to carry out activities, even in begin-
ning courses in educational measure-
ment, that will pravide E{ggtical oppor-
tunities for students to Tapply what is
presented in the course. The projects

here described provide experience and

practice in the application of measure-
ment theory and techniques to situa-
tions which are like those many
prospective teachers will face after
graduation. Through activities of the

.types discussed, we aim to give stu-

dents something useful and basically
sound in the field of educational meas-
urement. No claim is made that what
we do is very original or unique. What
Kas been described here today is of-

fered merely as an account of some

procedures that have been used suc-
cessfully, with the hope that it may be
interesting and possibly helpful to
others responsible for the same type of
course. ‘
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: /
Wi C. KVARACEUS [
IN SERVICE ‘TRAINING IN MEAS UREMENT BY MEANS OF:
UNIVERSITY EXTENSION COURSES

AN‘NUALLY tiE Harvard-Boston Univer-
sity Extension Division conducts fifty
to sixty courses for teachers t}u‘oughau‘:
the New England "ared” During “the
1952-1933 school year, sixty-one differ-
ent courses were offeréd in forty-seven
communities. Over the thirty-one year

period during’ which the Extensien Di-

vision has been functioning, a total of
794 courses has been given in 159
communities enrolling 21,998 teachers.!
If these adaptive training programs are
effectively organized, they should re-
sult in unproved school practices on a
wide scale.-

Several courses have been called for
with high frequency in the area of edu-
cational measurement and evaliation.
During the past nine years, the writer
conducted fourteen
measurement workshops in the follow-
ing New England communities: Port-
land, Maine; Barre, Vermont; Man-
chester, Peterboro aﬂd Hamph:)n in
New . Hampshire; Framingham
ford, Malden, Nnrwnod Staughton
Rock]ﬂﬁd Fall River, New Bedford,

. and Qumcy in Massachusetts,

All the courses are set up upon re-
quest of the local school community.
The courses generally carry two points
of credit, although a third point can be

- earned by special arrangement with the

instructor. Most courses carry graduate
credit and run for fifteen weekly meet-
ings of two hours each. The instructor

ngmut&s’ to the community, which is
généraly W1thin two or three haurs
\?Ersxty ca‘npﬂs

Other than for t?a obvious saving
and convenience inftransportation for
the L]ass rnembérs whert: do the ad
cnuna? In what way daes thl: off-
campus measurement workshop course
differ from* the course with the same -
tltlg QEered w1thm tha Umvgrsity?'The
the course is ﬂff&red Dn]y on cammumty
invitation or demand, thus indicating.
that teachers and school &ficials are
bothered by measurement problems
and are, perhaps, in a state of readiness
for Iearmﬁg (2) the teachers are in
close ‘contact iwith réal measurement

"pl ﬂblens amund whmh la’u‘mng axpgrk

E\mluatmns are now pDSSlb]E in terins of
actual changes and improvements in
the classroom behavior of the teacher.
In view Df thesa cm;‘umstaﬁi:es, the off-
a\faluatmn can be Ew{pai‘tad more read-
lly to affect actual school practices.

'W. Linwood Chase, "Field Service,”
Boston University Graduate Journal, Vol.
I No. 10 (March, 1953), pp. 151-152,

‘Donald D. Durrel] They Are Popular
With Teachers,” T he Journal of the Na-
tional Education Association, Vol. 35 (De-
¢ember, 1948), pp. 572-573.
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‘tension Division has lent cdnsid rable

Disadvantages in off-campus courses
center ‘around the lack of adequate li-
brary resources. However, except Tor
bound periodical references, this has
been largely overcome through the
establishment of a separate extension
course library. 1 )

Based on the experiences of the past

" nine. years during which the writer has

offered fourteen workshop courses in
as many New England commuinities,
the following generalizations have been
drawn concerning methods and pro-

- cedures which condition the effective-

ness of an off-cattipus course in improy-
ing measurement practices in the loeal
schools and communities.

While all measurement courses have
been offered only upon invitativh of the
local community, much depends upon
who initiates the request or who spon-
sors the course. Courses condudted be-
cause 'a supervisor or superintenden}
feels that his teachers are in dire need

“of this type of in-service training may

result in an “increment-happy” captive
audience lured on by monetary stimu-
lus rather than by any desire for self-
improvement. Only as the teachers
have been consulted and have them-
selves elected to -sponsor such an ex-
tension coursef will there develop a
wholesome ldarning  situation. Fre-
quently the local teachers’ association
or a professional improvement or in-
service training committee initiates the
invitation and sponsors the course, thus
represénting a true consumer demand.
Under such auspices there is more
promise for ultimate improvement of
school practices. .

The Harvard-Boston University Ex-

assistance to a number of commu
in the sequential planning of courses
requested over the years. For example,
the measurement course has frequently
served as a starting base from which
have stemmed courses in guidance, cur-
riculum planning, etc. If an @ﬁ{:jm}pus_

o
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course does not fit within” the mosaie
of the over-all in-service training pro-
grany in the community, it may repre-
sent’ a sporadie. anct spontaneous flight * -
in adaptive training. Such -isolated
course - offerings  eventually prove of
limited value.

Prior to the first meeting with the

- Jocal workshop group, the writer has
followed the practice of spending at

least a day in the schools of the com-
munity in order to get the “feel” of the
present status of testing, with particular
reference to the existence of cumulative
records, testing programs already in
progress on ans all-community basis,
local leadership responsibilities for test-
ing, curriculum revision programs un-
derway, *hature of . the 'prescnt forms
for reporting pupil® progress, and atti-
tudes of local principals and super-
visors toward current measurement and
evaluation practices. For example, prior
to offering a course currently being
conducted in Quincy, Massachusetts,
an afternoon was spent in the schools
of the community. A conference with
the loeal supérintendent, assistant su-
perintendent, guidance director and
clementary school consultant was held.

\ This conference brought out the follow-

ing lypes of information: much thought
was being given to problems of yeport
cards and other forms for reporting pu-
pil pro . the’Stanford Achicvement
Test, Partial Battery, Form J, was being
administered to all children in grades
four through ninc; and that ‘tests of '
ability were being administered in
grades one”and five. This type of in-
formation, enabled more effective plan-
ning for meaningful learning experi-
ences related - to the testing program
already in progress.

While most of the workshops have
been conducted on a one-term basis
and run for approximately a fifteen-
weck period, a promising adaptation
has been made .in several communities
by extending the course throughout the
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‘rolled on a npn-credit b

“.test covering the measu
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. year. In this way, the course meets
. every three or four weeks for the same
-number of fikeen meetings, thus ena-

bling prD]BEtS to be planned and ear-
ried out. A reasurement course cpn- -
fined to -a fast sequence of fifteen
meetings seldom  enables the ‘teachers-
to -do more than plan for the construc-
tion and use of tests. A course spread
uut over the yi‘a: insures the .oppor-
the various mstrumEnts :md techmgﬂss
discussed.in, the course,

-In one community, Framingham,

Massachusetts, such a,workshop was

cluded all elemen teachers. This
course met one afternoon a month on

school time. Classes were dismissed for .

this 4fterncon, . enabling a three-hour
work session. Gelwal meetings were

held the first half of the period, fol-

lowed by:smiall group meetings with

. committees warking on different’ prob- -

lems in the second half of -the
Meeting on school time gave ;uldcd
prestige to the importance of educa-

" tignal tasks undertaken in_this in-serv-

ice. training program. Special arrar ge

ments were madeby the community to«
bear. a share of the expenses of the
course, since many teachers were en-

In the first’ years of the writer’s ex-
perience in conducting these courses
in the field, a comprehensive inventory
ment and
evaluation area had been prepared and

“wasg used at the first session of every

course, These inVventory tests revealed
that teachers had little knowledge of
the field of measurement and ‘that they
labored under a great deal of misin-
formation. One other effect was not-
able: use of the inventory instrument
always tended to cut’'down on thé en-
rollment in the class. Those_people with
particularly low -scores dropped out of
the course in greatest numbers. T
ers most in need found the initial

.
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[ ]
.
P,
-
N
.

TING PROBLEMS . 108

5 T '
ing a traumatic experience and decided
not to take the course. Since repeated
use of Hiis “instritment always seemed
té result in these two phenomena, the
writer now assumes that the teachers
by.and large enter the course as begin-
ning learners. At the same time, it is
acknawledged that the size of the en-
rollments are larger. However, there is
" considerable merit in dlscavermg those:
perspns whu }mvg had recent courses

knmwledge and slull than GthEI'S At-

* tempts are now made to uncover these

people through non-test techniques in

“planned on a full-year basis and in- sorder tp capitalize on the proficiencies

which they bring to the class.

It is vital to discover and work with
the ‘individual :who has Aeen assigned
responsibility for overseeing the testing_
aet
orie cummumty this may be the super-
intendent; in another, it may be the
supetvisor; and, in gth;ll another, the
principal of the 'school may Tﬂ;lk& de-

cisions related to test construction, pur-

chase and use. If the measure

- workshop is to be effective, .this indi- 7
vidual should be a participating them-"

ber of ‘the group. It is easy to gees -how
a course-conducted by an outsider may
run at cross-purposes with a testing
piggram planned by another individual
working within the school system.

It is significant to note that many
communities had Aot assigned this re-
sponsibility to any one person and that,
by and large, no qualified school person
was, avajlable to assume such over-all

~gchool - responsibilities. During these

wo Lshnp courses, this problem has al-
ways been faced by attempting to lo-
cate those teachers or administrators
who had had some previous training
and experience in the use of tests, and
through the cstablishment of a Loeal
Evaluation Committee consisting of
representative members of the schtml
staff. One outcome-of the course ob-
served in a number of communities, as

jin the ldeal school system.sIn .
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in Malden, Massachusetts® was t,he

establishment of a position. of Director. '

of Measyrement and ‘Research which
was Eventtﬂly Ailled .by a person
trained for the task.

Wheneéver pgssible, the attempt. was
made to limit theourse to the teachers
in ane town or city in an effort to plan
the workshop around the waique prob-
lems of a pnftmuhr school sﬁstfm This.
has not -always ‘been possible, since
some courses have been set up initially
on .a regional, basis and have drawn
from many small towns that by them-
selves did not have sufficient ehrollment
to suppbrt a course. Curl’engy, such a
course_is being offered in I‘L\mptnn
New Hampshire, composed of twenty
three teachers representing a }mlf—
dozen different nearby school systems.

In each community the course eon- -

tent tended to center around the same

core feund in any beginning measure-
ment course. At the same time, h

community’s requirements’ have ealled
for -some loeal ‘patterning and for

varied Emplmsas on particular topics.

- However, in every community, the

learning experiences that were set up
for the group varied considerably. For

example, one scommiunity may place
emphasis on local test construction,

gumg throngh the process of item anal-
ysis and local norm-building; another
cammumty may center its efforts on the”
administration, analysis and classroom
use of standardized tests; still another
may spend a large share of time in re-
vising its cumulative records and pupil
report forms; and still .another com-
munity may take off the failing pupils
in their class lists and do a thorough
individual testipas job with cach young-
ster. No school system showed any
shortage in testing tasks to provide a

rich source of learning experiences. The

particular advantage of an off-campus
workshop comes in this rich oppor-
tunity for providing real-life classroom

1
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situations mvalvmg kngwleﬂgg of, :md
skill in, testing. *

-In a number' of . z:nmmumhes, the
suparmtendent of . schools has ~made
available 4 testing budget which gave

the’ workshop members an opportunity

to plan and carry out -a school testing
program. Such administrative -coopera-
" tion tended to insure a desirable realism
in the course, since the group did more

than ansilyze tests that might sometimes

be 1% n a theorctical school system.
Ip ®yaluating learning as a product

of. the "course, use has always been*

made of a carefully constiucted; item
. analyzedr achievement test prepﬁred by
.the instructor, together with an ap—
'='}_1}‘u§'11 of the individual dnd group a
#fvities carried gn by class’ member rs.
Hnw{vc‘r this final examination has al-
"ways been drawn from~a pcml of avail-
, able items in the instructor’s files, which
® are selected to cover the areas ‘of em-
phasis made in' the particular course.
By evaluating the actual use made of
the tests constructed pr purchased and
which have been use:fm the classroom,
and through school and classroom visi-
tations, .some subjective impressions of
the successful implementation of testing
'n nbhuned in all
Hawever the

pmb] m uf ovi ll mtion remai
. The w{ iter lnuks to tha day when
s such as thege, will be given on
a non-credit basis which “will, in a
scnse, evade the necéssity of marking.
Thl‘i assumes in advance a prgfassmnal

maturity on the part of the in-service
teacher and adheres to the concept that
the activities engaged in are oriented
in ‘the direction of need and are basi-
cally desirable school activiti

-

Generally, a person working in the

ficld discovers that lLstmg is somewhat

W, G kv araceus, Adaptmg a Univer-
sity Extension Course to the Ngnds of the

Local Qmﬁmumtg, School and Society,
Volume 68, No. 1754 (August 7, 1948),
pp. 81-84.
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in bad'odor. The teacher is gonvinced
that someone wants to test her—not the
pupil, since this has fréquently been
- her experience in the past. At ﬂ{
time, ‘most teachers show a, severe

*allergy ‘to matters, sfatistical. Farthet-

‘more, loéal leddership in the area of

measurement on an_administtative and
supervisory level is either ineffective or

lacking. Through the off-campus work- _

A
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shops, the measurement man has 4 ricl
opportunity to help local administra-
tion face "the ‘broblems of adaptive
training in measurement and evalua-
tion, It is in this area that the critical

reduirements in measurement and- ap-.
praisal are-such as to make the differ-
. ence between what is an outstandingly
effective or a definmitely unsatisfactoty

teaching performance.
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| which Iewould consider gppropriate for.
‘" research in psychological measurement,’
let SESY consider, briefly the nature of the
problems of . psychological . mmeasure-
ment, in order to. indicate the type of
goal .towfird which this training iy di-
rected, < ’

U ) L .
Birone ‘'ourLiNmNG the type of training:

* . . A . , ‘!g-

-t N F s i s N D ot lf L :
| e]” TRAINING FOR .RESEARCH 'IN PSYCHOUSG
Tt - MEASUREMENT ., &

C
Sl .
. tween differen ndc‘;é;

\ -
A

ot

to. T

; )qeﬁ?vei&n differ-
ent tones, or Jetween different colars
are clearly quilitative/ differences, yet

i

‘we have 1 two dilnensional representa-

tion of tanes,‘é‘]thre&dimensiﬂﬁal color -

- pyrathid, and’ attempts to represent

~ IF one surveys the different problems -
which have engaged «the attention of

'psychologists, one finds that there is a
- certain class of problems which are met
with repeatedly and are characteristi-

. cally psychological. The major features-

of these problems ‘re that the psycho-
logical objects being studi% are _basi;

cally qualitative in nature.

owedkr, it

seems reasonable and valuable to de-

- seribe them quantitativelye
For example, intelligéace is an im-
portant psychalqgical%&' t of individl
uals. It is basically a-qualitative trait,
.yet it seems reasonable both to laymen
and to psychologists to speak of one
person -as being more or less intelligent
than another, implying gufintitative
_ differences in intelligence. The meas-

J«H'EEEDE of. intelligence and other menc,

tal thaits, and the determination of thei

_interrelationships, is a large field of

! psychological investigation. It is impor-
tant both for psychological, theory, and

.., for ngaetical applications of psychology.

~ Correspondingly, sensations are basi-
cally "qualitative. The differefices be-

&

odors in, three-dimensional space.

. Attitudes of persons’ toward various .
social pr¥blems, or individual judg-
tnents’ of valye, are additional illustra-
tions of psychological objects which are
basically qualitative. Yet the study” of -

problems of attitude and value is aided

tremendpusly, when attitudes are quan- !
tified a
scales. \t is necessary to know how td,

measure\ values before laws regarding

-value can belexper;‘u’nentaliy investi-

gated.

Theré are a great many more illus-
trations of the importance of quantifica-

_tion 'in the approach to numerous

.1_};7

.

psychologieal problems that initially ap--
pear to involve a field that is essentially
qualitative.. These -problems are the
basic problems of psychometrics. One
method fo recognizing such problems
in common-sense conversation is to
note thafa person discussing the prob-
lem is likely to say, “It is all a matter of
opinion and you can’t‘even get agree-
ment among thgyopinivns of different
persons.” This statement-could readily
be made about attitudés, values, sen-
sory qualities, etc. Many of the methods

—

v L . &

/d measured by various attitude, - t



O

ERIC

Aruitoxt provided by Eic:

-

e,
*

o

. TESTING PROBLEMS

of Psychological Measurement were de-

‘veloped precisely to deal with this

situation, where the scientist must deal

¢ with o mmns or ]udgments and these

;”Epmmfs 1 A !
* A slightly d)ﬂ"erent way of viewing

am

5. may represent either an item, or

test. The R,; then represent. the per-
“son’s correct or incorrect answer to each
item, or represents his score on each of

these problems is illustrited in Table 1, Tthe testsd The fact that the basic data

We may say that'many if not most psy-
c:hnlnglgal problems aré concérpéd with

, some aspects of the responses of per-
7 P ..

.., TABLE'l.
! STIMULJ :
.5 S8 T8, S
; i‘%z R,y Ry Rl;& R,k
P, | R Ry |...Re... | R
PR
= ’%. . —
% . i: R .
2P R R Wl R
o ;} L }’; i B =
H i/!;
. Rg;: - R“-h . B\k

sans fo stnﬂull Each person may be
deﬁgnntéd P, (where i—=1 ... N).
Each stgnulus may be designattd- S,
(wher g= 1. .. K). Such a sect of
psychological d’lt‘l for the responses’pf
N persons to K stimuli ean in all, or
practically all cases be represented s a
matrix, with {say) a column for each
stimulus, and a row for each person.
Tle response of the i-th person to the
g-th stimulus would then be desigfiated
R,E able 1 illustrates such a matrix,
which can represent a large number of
different sets of psychological data, For
example, in a psychophysical experi-
ment, liminal stimuli may .be used, and

- the R, isa lora0 dEandmg on

whether the person responded, or did
not respond to the stimulug Instead of
being a simple yes, or no response, R,
in the matrix representing Lumther ex-
periment might be the reaction time in
thousandths of a scecond of each person

"

‘of test gheory, and of psychdphwsics
«cap be represented as matrices, indi-

cates ‘that thinking" precisely about -

these problems- would probably be fa-
ciitated by matrix algebra. Many of the
developments in both psy&haphysxcs

and test theory Gver the past ten Vears,

or so0 dE‘!’lD‘!Stl‘;‘le the LSEPUIHE‘SS of

© matrix 1]39[11‘1 in developing. thi‘ sotu-

tion to various problems,

If onc
or the -t rjg fm‘ example, as standard
and attp*npts tu measure inter-individ-

u'll dl[fcr neces we h.lv'e thg prob]gms

m(thdudls t;ﬂn‘itltutﬂ a SGmEﬁhﬂT &and— -
. ard group and is interested in evaluat-

ing the stimuli, i.e. the test items, we .
-have the problems of item E@ysxs 1t

the 5, represent tests/ then the R, are
test scores, and we might wish to deter-
mine the number of intellective factors

represented in the set of tests, In this
"ease we have the. problems of factor

analysis, As is well, kndtn, matrix
theory has been useful here in’ deter-
mining the minimum number ‘of factors
needed to atcount for a given set of
tests. . -

If the stimuli are tones, or colers, of
lights, the persons are regarded 4 con-.
stituting a representative normal ‘group,
and the scientist is interested in sealing
the stimuli, we have the problems of
psychophysics. In the method of Paired
Camparlsnns the 5 would be “pairs
of stimuli,” the persons wnuld judge
“which is t}u: larger of the two.” In this
case a matrix of 1's and 0's is the basic
matrix of experimental data for the
methc&d of paired comparisons, and the
law of comparative’judgment, In study-

ing attitude statements, or sensation for

/‘Q\ ' 109[;,

to each stimulus. Mental*test data also
fit the samfe general format, since tt .
a

rds the stimuli, the tests -

-
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, example, ‘if one uses the method of
#triads for determining mterpmnt " dis-
tances, thén mmther type of matrn
tion a% used in multidimensional
/chophysics gives the solution for the
ensionality of the set of nb]er:ts used
she experiment.
£, I sutnmary of the foregmng, we may
dlicrefare a large number of iripor-
oot ,;ﬁ)sychqlnglcnl prahlcms which in-
‘ ﬂ%nlve t}é judntification of qua](ﬁhve ‘
" Inaterial. These problems in which
dzxall a matter of judgment and ]udg—
tients disagree” are the problems which
have been classified as psychometrics. .
or psychological measurement. Havig
ted the nature of this'field JLt
isider the training needed for
waork. . ‘

Adequite training for research -in
psychologieal . mepsurement  can be
grouped under five major headings.

A. Basic training in Psychology.
This training should include work inn
mental psychology, social, theo-
al, comparative and other areas of
psyuhrﬂugy The purpose of this train-
ing is'to give the person a good knowl-
cdge both of the experimental proce-
dures used in psychology. and of the
present sfatus of warions psychological

problems.’

Depending  upon  the " division of
labor among departments in a given
university, and tht: interests of the stu-
dent, such training might be obtained
in a Department of Psychalogy, a |
pactment of EdLmtmn, a Department
of Social Relations, or il some other de-
partment.

B. Basic training in rn*ttlxemi%m%

The problém of pr ely what mathe-

matics is most valuable cannot be an-

swered with fin 1hly iff
pgaplc sh aregs
mathema

g1
comes more useful as v}mi 15 psycho
logical problems are “explored .
chometric methods. It is also possible
that a re-arrangement of the contents

-

%

rnldkt: 1|_; pDSSlbl; tm 0

.a major in mathematics. It would p

liy :

4

training in a shorfer t
rent arrangement dee
ganization of the matl
riculum, which may take several yeafs
(or even decades), it would seem that
the student of psychological measure-
ment should hhve the followjing coutses
now in the college mathematics pro-

rst yeir—college algebra, analyti-
cal geometry, trigonometry

SECDHL year—differential caleulus,
-integral calculus

Third ymr (one tcrm)—uffcrmtm] '

equations,
Fourth year (m'u:f term)amgtnx‘
& theory ' -
« Probably a person,with a fmmdatinn
i1 mathematics ilar to the‘one indi-
caked abov would be adequately pre-
parcd to explore various other special-
ized mathematical topics which seemed
to be of special interest. It might be
noted that such a set of courses would
probably not ordinar ily be regarded as

haps constitute a strong undergraduat
miuor in fmathematic

%

.C. Basic training in modern statistics.

(1t should he recognized that the con-
tributions of statisties to psychometric
problems are essentially different (&nm
those of mathematies. One needs ‘the

mathematics in order to fnrmulati‘ the

atific laws. - Statistics is concerned

“with determining_if the data and the

cquations are in agreement or in dis-
agreemgent. Probably the student should
have two years in stati including
such topies as correlation theory, multi-
[‘]1[ arid partial correlation, analysis of
riance and co-varfance, various sig-
aneo tesis, ¢ ¢ Limits and
estimation proe rdmcg, probahility
theory including stochastie processcs
t ‘in multivariate

minant analysis.and

L]

il=
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techmques ‘should be known at the op-
erational level so that the person is
competent to apply them, and also is
qualified to select the technique appro-
‘priate to & given pmblem Insohf :15'

tlhtlcﬂl procgduras are bnséﬂ and by
means of which they are develaped
would also be known since part of the’
- psychometricians problem would be to
dE\«’E]Dp, or at qust tg lmtmte the de-

appmprmte to t;urrent pmhlem';
D. A set of courses in procedures of

1ologicgl meisurement should be a
central parkm the curriculum fo psy-
chometri¢ trifining, There is also the
further problem of differentiating the
artifacts  of . the “measuging, tE‘ChﬂlI]U{“?
from thE seientifie’ findings. This prob-
lem arises in. many other areas, but
perhaps not in the same degree as in
psychological measurement.

For example, work on the physiology
of the cortex has involved the use of
operative, fixing, sectioning, and stain-
ing tethmquts These constituté an area
of study “in themselves.” Those not
thoroughly versed in guch €2huidues
will frequently i:nnfu£é artificts of the
technique ‘with scientific findings.

Correspondingly, studies of corticul
potentials, or brain waves, involve com-

¢ plex electronic” equipment. The prob-
lems of properly designing and hand-
ling amplifiers, oscilloscopes and other
equipment Frequently seem. to eclipsc
the functioning of the cortex ‘which the
matrammts are suppmgd‘ tg lLturd

one . is reccrdmg r;Drtn:n] Eungtu)mng
and when one is recording Yarious arti-
facts produced by the equipment.

- A 'similar situation Dbt"un‘; when the
resenrch involves the 5 of
psychological measurement. Almmt any-
one feels that he.can frame a poll ques
tion, administer it and draw coneclusions
can- construct a test of a few items, &
devise an attitude scale a r:l draw \mlul

* #
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Tkere is p }’th a g’reat deal of n mm—
leading wu?lr; in these areas due -to the
fact that the propegties of the measur-
ing fnstrument are misinterpreted as
properties’ of #he phenomena sup-
posedly being mcds.ured

During the past fifty, yei’r's’ an elabo-

rite body of theory has been developed |
to deal adequately with piychological
i

uring instruments. . Probably a
minimum of three one-year graduate
levef courses wonld be necessary to
cover such material. i '

1. A coursc in the theary of tests, in-
«cluding work on reliability, valid-
ily, error of rcasurement, adjust-
-‘nvnt of time limits, problems nf

. groip llttEf(ngnelty of scor

saling, and weighting methods,

I3

ires for improving tests by

s and item selection,
t methods of combining
: ilﬁn a l').lth;ry cte. |
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methods of faLtDr anﬂ,!ysm, qux
theory would be a prerequisite for
such a course, or included in the
eagly part of the course. The
course would deal with the theory
of factor analysis, methods for
manipulating  large matrices  of
and also with the vari-

- ous uses of factor analysis in fields

. other than tests.—Fields such as

~ abnoermal psychology, sensory’
psychnln;y, Perception, Léarning,
efe. “Probably it would also in-
clhide some introduction to mod-
ern high speed’ electronic com-
puting procedures.

3. A third course would deal with
the psychelogical sealing  proce-
dures, including the Jogieal foun-
dations of such measurement, the
cxperimental and logical distine-
tions between ordinal, extensive

4 and other scales, the distinction

129 | :
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defined. magnitures, as well as

various wmodern developments in -

psychblogical scaling. These latter
would include , for examp[e§ the
method*of paired comparisons and

law of comparative judgment, the
» ‘method * of successive intervals

and the law of categorical judg:

ment,. the method of similar re-_

actions, scale -analysis, latent
* structurg analysis, and the muylti-
dimensional procedures in psy-
chophysies. .

%

Such a set of three one-year coutses,
if compactly and’ carefully orgnnized,
and if the students enter them with a
good mathematical preparation could
cover the basic material now available
in psychological . measurement and
could give the students a fofindation so
that by means of independent work he
could move ahead, and keep up with
new developments jn the field, as well
a% make contributions of his own to the

©oareq.

E. The DEVE]DPﬁl[:nt and the Function
of Mathematical Models,

. Since in the present state of psy-

chology the development of mathemati-
cal models for various areas is a some-
what new and undeveloped idea, it is
desirable at present to have a course
dealing explicitlj with this arca. Even-
tually a mathematical freatmenf will
probably be a routine part of most psy-
chology courses, however for the next
five to' 20 years, such material will
probably Lg covered in a separule
course, if ered at all.

This course on mathematical models
should include™a survey of modecls al-
ready. developed in various psychologi-
cal areas, and practice in the develop-
ment of new models. It should begin
with some consi on of well-estab-
lished mathematical models in other
areas in order that the student could
become acquainted in detail with the

112 . 1953 INVITATIONAL CONFERENCE .
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between fundamental, derived and ¢ nature ‘of ¥uch models and the func-

tions which they servg in science! For
example, the deri¥ation of the orbit of
planet,.or the trajectory of a-projectile
from Newton’s laws of’ motion might
cofistitute appropriate introductory ma-
terial for such a course, One might also
‘utilize some illustrative derivations and
theorems® from field theoriés in elec-
 tricity and magnetism, and possibly
some mathematical models in the: field

" of biology from mathenratical biophys-
_ics. Such an introduction from mathe-

matical medels in more established ™
fields would serve to illustrate varidus
important general points, such as that
the bas#g postulates may be unverifiable
jdifc@ct]%ume;timns arc merely defini-
tions of tgrms, and may oce

,,,,, sionally be
fcontradieted - by ordinary experience.

It might also be desirable to include

-some attempts to verify certain theo:

rems experimentally in the laboratory,
in order to demofstrate how easy it is
to set up a poorly designed, or a poorly
prove” some of the basic theorems of
physics. Doubtless many clementary
physics students have “demonstrated”
that falling bodies do not obey the law
of gravitation, for example.

The fact that experimental condi-
tions must agree approximately with
the assumptions of the ‘mathematical
model is another important considera=
tion fr tly overlooked in criticisms
of prcsent attempts at mathematieal
modecls in psychology and in social sci-
ences. : .

The introductory material might also
include a brief review of differentiation
and integration, non-linear curve fitting,
Pearson's method of False Position, and

rectification
and translation of a master curve.

The hody of the course, however,
would deal with various mathematical
models within the field of psychology.
;Ehese might*inelude illustrations from
the psychology of learning, as de-

v
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veloped by Thurstone, Hull, © Bash,
Mosteller; Estes and Burke. Oth
would be from the field of social

“havior as - illustrafec by some of the,

% J. Q.

wm‘k of Nicholas Rashevsk

,Stewart and G. K. Zipf. A treatment of

epidemic theory as developed by
Lowell Reed and- ‘others might also be
mterastmg‘ :

The minimum necessary work in this

~area could probably be covered by a

_one-year course provided there were
“two prerequisites for this course,
i. Differential equations
" 2. Some knowledge. of experi imental
*  psychology, such. as™d “course in
the psychology of learning. )

During the latter half or third of this

. course, students-should be given an

opportunity to develop new models.

“which might be tested
F. Miscellaneous Special C .
It might be that one would want to
ccm«udf:r different special courses which
Id be particularly useful for stu-
dents with special types of interest in
Psychological Measurement. For ext
ple, time series, afito-correlation, or
spectral analysis might be topics which
one would wish to have available and
to encourage some students to k
which would :
able to requirdfrom all stude
chological meafuremgent.
With such traitNng E
. Basic psychelogy,
Mathematics
. Statistics,
. Psychologiecal Measurement
Theory,
. The Devclopment uf Mltlmnnh—
cal Models, and
F. Other Special Courses,
it seems to me one would have students
who would. understand current Psycho-
logical problems, be equipped to utilize
measurement techniques in  wvarious
areas where such methods were rele-
vant. '

mL‘lhl]y
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rial could not be eov-
Epmyam ul g ddl}“

this prograi’
freedﬂm fgr C\thCr c ves and even -

t. In terms Df

hL SUITINIA m;d as hﬂlmw

"ONe-yGir Course
or equivalent

Assuming four years of um]ugmdu—
rs of graduate work,
; spent on a theses)
gives sixs years of study, Assuming a
load of four courses which is usually
not considered heavy gives a total of-
twenty-four one-year cot

: UL,! arm apc‘.‘ufns two- thir dﬁ

fxm for Uthu surt;, f)f* wark

would thus be considerable time for

stud} in related fields of speeial thr—
st to each student.

Another way of looking at the total
lond is to suy thata student taking a
Ph.D. in Psychology at Princeton and
specializing in Ps \fdmmttnu( pmvu]ed
he had a strong undergraduate minor
in mathematics and the equivalent of
urse or two in Fsycht}]ngy

the progran outlined ]lt‘l’l‘:

In order to obtain well-trained per—
sons in Psycholog
is neeesspry that s pt"nur hl;,h school
students and college freshmen be im-
formed regarding the nature of the field
and t}lF opportunities it offers so that

.y
I
Lo
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*they may dnreet their undergaduate
" work in this direction if the field is of
pcssxble interest to them. .

It "is important to ‘emphasize ‘ that
. such undergraduate training in mathe-.
matics and statistics does not constitute

Lo sj;)g;fial{;fggian; "but _mgtead constitutes .

B A

a gtmd foundation trammg for entrance
into a number of different fields, in-
cluding. hoth phys(c:'ll sciences and so-
&ial sciéhees. It is highly désirable that
this fact be brought to the attention of
superior high-school students and cgl-
lege freshmen



115

~ that future instructors should be taught "

A Dr Cureten, C‘halrme.n of the dis-
cussion, opened with.two comments;
one concerned the apparent limited

population: mobility of people trained
:in educational measurement—people

. trained in the midwest, for exemple,

apparently do not migrate to New Eng-
land. The other comment concerned a
-rather -significant gecurrence at his in-
stitution: A eellege freshman who was
~ doing-poorly in two of his courses was
asked by the counselor about his dif-
ficulty. It appeared that he was both-

. ered only by those caurses in which.
- dssay exams were given. He had never

had that kind of exam before reaching
.collegel _
" Dr. Davison edphasized the value of
first Ena]yzmg the methods of teaching
a subject before trying to test it; this
is a fruitful approach to. the preblem
of relating test content to future objec-
‘tives. Dr, Noll agreed that the gap
between the formulation of objectives
and the ‘test item itself. is a n‘m}m‘
preb]em

Major Carlsen, eemmentmg on Dr,
Kvaraceus’ presentation, noted ‘that
people conducting’ courses are often
averse to measurement, and suggested

what they can get from measurement,
He explained a technique used at the

failures”

5 “ TESTING 'PROBLEMS "
The Teeehmg ef Edueetlenal Measurement
L3 - - —
jOHLN T, eeWLES
- SUMMARY OF DISCUSSIDN T

»Al,r ‘University: after students have .

taken a tést, they are sometimes placed -
in the role of instructor and -asked
how they could improve the test, or
what use, as an instructor, they could

now make of it. Dr, Kvaraceus pointed

. out that a formal course in measure-

ment might not answer the need; he
would- prefer a “functional- analym of
and continuous working out
of appropriate &valuation devices with
teachers, rather than relying on short-
term consultants on evaluation meth-
ods after a curriculum is designed. In
response to the question whether it is
desirable to have students construct
their own examinations, Dr. Noll felt
that in - general students would not
make up good enough tests for evalua-
tive instruments but that the experi-
ence of making uptests eeuld serve as
an instructional aid. ;
Dr.. Schweiker commented on the

problem of conflicting attitudes and
experiences among faculty on testing, .
which seriously hamper efforts to in-
troduce better evaluation, He cited
the principle stated by a humanities
faculty group that “anything that can
be measured is not worth measuring.”
Dr. Schweiker suggested that an analy-
sis of the examinations of such a group

. would be ‘most Eﬂhghtemﬂg
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The Interview as an Evaluation Techni(iue

E.

LOWELL KELLY

_ AN EVALUATION OF THE INTERVIEW
AS A SELECTIVE TECHNIQUE .

1. INTRODUCTION

IN THE BROADEST sense; an interview is-

‘nothing more than a conversation-be-
‘tween two<individuals, directed by one
of them, toward a specific end or pur-

" pose. The particular purpose served by

e this directed. conversation is a function

of the situation in which it is being used
and the interviewer’s conception of the
possibilities of the interview as an ap-
propriaté procedure in the situation.
For example, ‘an interview may be di-
rected primarily at eliciting information
- from the interviewee. The information

~ may be desired as a basis for making a .
" decision regarding the interviewee or it

may be collected and pooled with par-
+ allel information elicited from other in-

terviewees to provide tables of norma-- -

tive data for a large group. In other
interviews, the purpose may be pri-

- marily therapeutic or educational, i.e.,

carried out for the purpose of making
changes in the interviewee.

Regardless of the purpose csf‘the in-

terview, it may also vary on another
importarit dimension, the degree to
which it is structured. At the one ex-

- treme;* it may be almost completely

structured, in which case the inter-
. viewer’s task is essentially that of orally
administering a questionnaire and re-
cording ‘the responses given. At the

other end of the continuum, the inter-
- view.may be almost without structure—

the interviewer’s task is simply that of

__encouraging the interviewee to talk.

i

':’-v

i
i

The:e-is no doubt but thatvth'e inter-
view _may be used- effectively to elicit
certain kinds of informatioh from hu-

- man subjects. There is also considerable
evidence to suggest thdt the interview -

‘may be used as a basis for reasonably
valid appraisals of certain personality”

- variables As a psychotherapeutic tech-....

nique, ‘the interview has no rival, - al-
though parenthetically it sheuld be

“noted that evidence for its validity in
. this domain is extremely scant. :

1I. T SELECTION INTERVIEW A

I have been asked to discuss the in- -
“terview as a selective technique. Even

with this limitation, however, thé topic
is a broad one and also complex..

Without doubt, the interview is the

oldest and the most widely used of all
selection techniqies. Crissy in a re-

dent paper (2) notes that it continues -

to be the most popular personnel se-
lection method in private industry:
Swenson and Lindgren (11), in. a sur-
vey of Minnesota industries, found it-to

rank first among personnel selection .

procedures. And as a reminder that the
use of the selection interview is not

. limited to industrial settings, Stalnaker

and Eindhoven (10), in a survey.of
medical school . requirements, report
that applicants are required to report
for a selection interview in 53 of the
80 medical schools. The 27 remaining

ones only urge the applicant to appear -

for a selection”interview!
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" view

In these widely wried setmig, the

terviews - vary widaly ‘in_ability, in
pa-smmhty and in type and ambunts of
- ng- for and experience in inter-
: viewmg They, a]su vary greatly with
-respect to the parti ge of inter-
= ’ employed.  Wherein
may we seek to find. the communality

- among ‘various users and- proponents '

of- the selective interview? I suggest
two areas of communality: (a) a com-

_ jmon_function or definition of the task

and!b) a shared confidence or belief
-in the validity of the techniqie as used
in the local situation, '
. Common Function:
* what seems to be the common fugchﬂn
of the se]ectian mtennew we shall also

chgrsetensﬁcs of the interview or of
the techniques used, the interview as a
selection technique involves:

1. A sitnation in which a limited
number of persons from a larger
mimber of candidates are to be
selected for avallable appoint-
ments- (]ab  positic SEhGIRl’ShlP,

2. An assumption that mdutldual dif-
ferences among the candidates are
correlated with successful per-
formance in the role to iwhich the
candidates aspire.

3. A conversation between an inter-
viewer and.candidates for the ap-
pointment. -

"4, An assessment of each candidate.

by an interviewer leading to a
prediction - (explicit or m‘lphi:lt)
regarding - the . probable "relative
success of the candidate in the
_performance situation. This pre-
’ dmbén may be Jmphmt and ex-

. aecept or’ PE]ECE or it may ;(;—

~" probable success or failure either
- in adjectival terms or on a rating

~ ment.”

- volve_a_more explicit rating. of.

scale, It is not essenﬁa] here to.
dlshngmsh between those in-
. stances 'in which the preichuﬁ
(implicit or.explicit) is mad
the same person who does the in-
- terviewing or by a second person

who' bases his' prediction -on in-.

formation or a - personality ap-

praisal growing out .of the inter-
- view. In either instance, the use

of the interview az a selection

technique involves the prediction

of future behavior of the candi-

dates with respect to a selected
. criterion,

Confidence in the Validity of the Se-
lection Interview:
- The most elaquerx't evidence of the

_widely shared belief in. the validity of
the interview as a selection te,chmque"

is its continued widespread use; in most
situations, tha confidence in the tech-
nique is so high that neither the inter- .
viewing staff nor administratorg of the
organization even consider the desira-
bility of détermining the actual validity
of the technique in the loeal situyation.
Furthermore lack of evidence to sup- . -
port such confidence in the validity of -
the selection interview does not keep
intelligent people from believing: in or -
even testifying to such beliefs, Thus we
find the authors of Assessment of Men
(7) making the bold statement that
“the interview is probibly the best and
only mdlspensable method of  assess-
In a similar vein, Alec Rodger.
(8) in a recent article entitled “The.
Worthwhileness of the Interview” states |
“the interview is the standard means-
whereby people are judged for many .
purposes, and is ]Jkely to remain so,

Further evidence of thé high esteem
in which the selection interview is held
by psychologically trained persons de-

rives fram the: Michigan Assessment

Project @) on the selection of clinical
psychologists. In this project, we used
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‘two interviews as parts of a ‘week-long

series of assessment procedures which

included also an extensive battery of

v

objective tests, a battery of projective
tests, several situatign tests, ete. Near

the end of our major assessment pro--

gram, each staff member was asked to
rank order the procedures used in terms

of their usefulness to him in arriving"

at judgments concerning the future

performance of the candidates. Practi-

cally all of the staff of 25 persons

ranked the interview either in first or

second place.

111, EvipENCE REGARDING THE VALID-
ITY OF THE SELECTION INTERVIEW

The selection .interview may be a

" valid technique of personnel selection

-

in some situations. However, as I think

" ‘most members of this audience know,
'« the accumulated evidence is such as to

throw the burden of proof on the pro-
ponents of the method. Nearly 35 years
ago Scott (9) and Hollingworth (3)
in independent pioneer investigations

réported surprisingly low interjudge

reliabilities dnd validities of interview

judgments regarding sales ability of
prospective salesmen. Since that time,
many comparable studies have been
conducted 'and most of the research
findings. point to similarly low relia-
bility -and validity of interview judg-
ments, ' Occasionally, if one searches
Tong and hard, he can find a study with

somewhat more promising results. One

such is Vernon and Parry’s (13) report
of a war-time research on the selection
of trainees for commissioned rank in the
Royal Navy. Prédictions - were -based
first on a series of paper and pencil
cognitive tests; second, g ‘an interview
carried ‘out by a conventional officer
selection board which had access to the
test results and also to reports by com-

- manding officers on the candidates; and

third, an interview by one of three psy-
chologists who also had access to the

=1

g
~7

—pE—

test results but not to the reports, In’

this study it was found that the cogni- .

tive tests alone wete better predictors
of the criterion than the judgments of
the officer selection board, but the psy-
chologists  did somewhat better than

either. Similarly Bobbitt and Newmann -

(1) report promising validities by in-

. . . s st _ .
terviewers in the prediction of success. .

of candidates in the officer’ training
program of the U..S. Coast Guard
Academy. In this study the combined
judgment of two, interviewers corre-

lated with the pass/fail criterion .49..

This is most eneouraging ‘until- one
notes that-the test scores alone;, which
were known to the interviewers, cor-
related .47 with the same criterion. In
this particular, study a statistical com-
bination of interview judgments and
test scores yielded a validity of .56, but
‘whether these findings could be repli-
cated with other interviewers is not
known. Likewise, Hunf, Wittson and
Hunt (5) report low useful validities
*for even a brief psychiatric screening
-integview when judged against criteria
of later adjustment in Navy life.

Such results, however, are excep-
tional. Even such an ardent proponent
of the selection interview as Rodger

1

(8) admits the “general tendency of

experimental findings has been to show

that even where the interviewing has

been done by psychologists, interview
judgfents can be very ,variable” and
very. wide of the mark.” Furthermore,
individual differences - among inter-
viewers with similar training ippear to
be sufficiently great to suggest the need
for some proceduré of selecting inter-
viewers.to conduct selection interviews!

Let us look briefly at some of the
more recent findings concerning the
validity of the interview as a selection

technique. In our own work on the .

selection of clinical psychologists (6),
we. used two' interviews. The first was
one hour long, conducted by a staff
member who had previously made

i
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judgmens of the aandidgte on the bas:s
. of his credential fife only. The second .

~ interview was two hours long con-
:dugted by a differént staff member and
- earried out*only after the interviewer
had previuus made an intensive study

andidate’s credential file, his

scoréé on dn extensive battery of objec-
tive and projective tests, a biographical
information inventory and a long auto-
biography. These interviews were car-

_ ried out by trained professional persons

who were permitted to structure the in-
terviews in the manner which they be-

" Tieved most useful for the task at hapd.

The validity of judgments made before
-and after each type of intervielg, was
estimated against a dozen di éent
‘criteria obtained” four yedrs later. The
- -results were-such -as-to force us.to cofi-. .
clude that neither of thesé interviews
made an essential contribution to our
asgessment program. Actually, the me-
. dian validity of the judgments made
after each type of interview was only
.01 greater than the median validity of
" judgments made before the interview.

At least: the validity of these inter-

view .judgments was not negative, as

‘was true for those reported in a recent
_study ‘by Thayer (12). Thayer, in a_
“ doctoral dissertation . at the University

" of Pittsburgh, attemptegd to predict the

subsequent fleld success of missionaries
to whom a battery of psychological
tests shad been administered some 20
years earlier. In this study, an ad-
mittedly fallible criterion was predict-
able with a’ correlation of .53 with a
battery of three psychological tests but
the ratings made by the Secretary of
~ thie’ Missionary Selection Board, pre-
sumably based on interviews, refer-
ences and otlier papers, showed a nega-
tive correlation with the criterion
measure,

Perhaps the most cogent evxdence for

—-—~doubting—the--validity -of - the - conven-

tional selection interview appears in a

__recent arl:cle by Holt and Luborsky

(4), whichireports on the Menninger
Fgu:ldatmﬁ research project on the se-

lection of "psychiatrists. In contrast to -
the Michigan assessment program, the

Menninger project relied most heavily
on judgments based on selection inter-
views and a battery of individually ad-
ministered psychological - tests. In this
project, each applicant was independ-

ently interviewed by three psychiatrists,

each of whom made a global prediction’
regarding the candidate’s. prubabl_e suc-
cess in psychiatric training at the Men-
ninger School of Psychiatry. In many ~
ways, this' study would seem to have
been almost ideally designed to yield a
miximum estimate of the validity of
selection mtar\uew;;f First, it should be’
noted that the jpterviews were con-
ducted by staf}/ psychiatrists, -presum-.
ably expert infthe art of interviewing;
secondly, the predictions were ‘made
with to criterion performante in.

the local situation about which the in- ~:

terviewers were maximally informed;
finally, although -Holt and Luborsky do

not provide evidence on this point,
many of the interviewers, in their role

as staff “members of the -Menninger
School: of Psychiatry, must have con-

" tributed to- the later criterion evalua-

E

tions of the candidates. In spite of these
seemingly optimal conditions, the valid-
ities of these interviewer judgments
were shockingly low: the median being
.08 for the;14 interviewers. Further-
more, only one of these 14 presumably
expert interviewers had a validity large
enough to achieve statistical - signifi-
cance.

Such evidence does not prove that

the interview is valueless as a technique - -

of personnel selection, There may be-

" some situations in which some inter-

viewers are able to use the technique
and arrive at judgments with high pre-

-dictive validity. If so, it is most un-
fortunate that they have not_been re-

ported in the literature. On the con-
trary, all evxdem:e avaﬂable suggc:sts

128



o going on. Note that in"ea

o - thet the téebniqim is"apt to have. suE
" ciently low validity even under optimal
% . ponditions to make doubtul its general
Ch ﬁllty as a selection dmce '
P@;
. We aré thus forcéd to eenclude that
the miost widely and eﬁnﬁdenﬁ? used
technique” of persmmel selection is one
for which there is surprisingly little evi-
" dence of predictive validity. This curi--
ous'situation appears to have its paral-
lels in the clinical field in the current
popularity of projectivé - techniques -
- largely unvaliffated for predictive pur-
poses and in the field of education.with
the continued widegpread use of essay
examinations. In all three instances, the
choice of the technique is’ obvmusly
- based on-factors othier than evidence of .
. 'pfedxcnve validity. I do not pretend to
« know” what all of these other factors
. are, but T have a hunch as to what is
ch of the three
cases, the techniqiie is chosén and used
by professional persons confronted with
. the necessity of making decisions about
people—decisions which are significant
to the Qrgamzatmn of .whiech the pro-
fessmnal person is a part and/or to the
- persons about whom the decisions are
made. One cannot take lightly such re-,

spcns;bxh&es as deciding whether it is .

‘A or B that is hired for a particular job,
C or D is sent to a mental hospital, or’
E or F that gets into medical school.
. Ideally, such decisions should be made
on the basis of tested techniques with
_high predictive validity. Unfortunately,
* as we all know, such techniques simply
do not exist. The best of our tools lead
‘@ but fallible predictions of later eri-
terion behavior; they enable us to guess,
right much more often than not. but
there are still many errors of prediction,
Furthermore, in the domain of psycho-
metric tests, we have r&asnnably precise

estimates nf the accuracy of bur pre- .

. dicHon and of the magnitude of our
errors. And in the’ mperiﬂnal mtuatmn

3

of: ‘ selectwe program ba.sed on psychﬂ- .
metric procedures, we can tolerate the
truth of our falhblhl?gknnmng “that
our errors havg at least been reduced.
Now many persons do not appear to
. be “able .to accept the inevitability of
errors of decision and prediction inher-
_ent in-even the best of our tools for

* evaluating 'and predicting human be-

havior, Such persons idealistically
“search for' an instrument with ‘more -
sensitivity to the subtle nifances of hu-
man behavior and personality, -and
noting evidences of such sensitivity in’
the writings of poets, dramatists, and -
philosophers, conclude that the best
- instrument for the task is ‘another hu-
man beihg, pérhaps themselves! They ..
next proceed to'try out this newly dis-

covered instrument by interviewing a..

few people, by interpreting their hand-
writing or reading their essays. Lo and

behold, the. instrument appears to work -

and ‘work well. Since the instrument,
i.e., the human being and the technique
works so well, it should' obviously be
used for some practical purpose. Lét's
try it out in some practical selection
situation, And so the interviewer, the'
-projectivist or the proponent of the
essay test goes to work: In each case,
the technqué is employed by a person
who is already pretty well convinced of .
the validity of his tool and thus rea- -
sonably confident of the correctness of
his decision regarding individual cases,
‘Under the circumstances, it is not sur-
prising that the user of the technique
rarely finds occasion to submit himself
and the technique to a true validity
check. Instead, as the result of each de-
cision made (a decision ‘which just
dares not be wrong!) he becomes even
more convinced of the validity of his-
. technique and himself. And if someone.
else insists on investigating the validity
-of the technique, he finds many good
reasons why the results of the study are
not to be taken seriously; for example,
the criteria used were not appropriate



having committed aﬁeself to'the

pusiﬁan ‘that the’ human being 'is the
* most egsential part;of the assessment
~process, it follows naturally that the
-+ cholee of specific techtilques to be used

. will be .tne which enhances the role of -

the human being who uses it; it should
'be one which provides for ‘maximal
~ flexibility, one whith' ‘requires the ex-
tensive use of good judgment.’ Further-
mm‘é it shﬂuld be. one which provides

ximum . of information to be inte-"
gmted by the human mind sirice from a .

common sense point of view it would

seern that the best decisions are those .

made on the basis of the most infornfa-

serves admirably to reduce the threat
of anxiety which would otherwise be
present in. persons who ‘accept the re-
sponmb:hty for making important de-

" cisions regarding the lives of others. If
it serves this function .as well as I have |

suggested, it is hardly surprising that
the interview is so confidently believed
Jin by its pmpanens—awdence or no
evidence,

* V. ANOTHER LaoE AT THE ijni,gi{
The mﬂr&i tbmk abaut the selectmn

. which no human bemg can be

axpectedmcanyaut Let us lgok at the

task: or rather the Series of tasks in-

volved in the making of valid predic- -

. tions- of criterion performance. What
~would the interviewer need. to know
', and to doP :

1. He would need a thorough knowl
edge of the performances de- -
manded in the criterion situation. -
If a previous job analysis does not '

hg o

provide such ﬁarmahan,

“should téally make one.” And let”

us not forget that, although the
- -criterion -may -be -an overall - or

e interview, especiglly the un- . .
"'“i&u ed intérview tates high in each
- of these respects and hence, I suggest,

121
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glabal one, a more careful amlys;s
is' likely to- show it to be a

wenghted combination of uncor-

- related dimensions.
2. He would need to know the rele—
vant variables, i.e., what abilities,
. characteristics and traits of .peo-

- ple are related to performance on

the critétion, This would include .

a knowledge of which variables
‘have \no correlation with. t]:e cri-

interview which are valid indi-
cators of the relevant predictor
variables. -
. He would need to know how to:
evaluate or weight eacl
_haviors elicited:

[N

? the intervi :
in order to arrive At the most valid

score or rating or the relevant
variables.
5. After havirig arrived at this point,
the interviewer would next have
to weight or combiné each of the

" variables evaluated du:ing the

course of the interview or in order
4o arrive at an overall - predictive
“score” for the candidate’ Inci-
dentally, it should be noted that

the preparation of this implicit

regression equation wauld neces-
sitate a knowledge of the inter-
correlation of all the predictor

. variables evaluated as wéll as the
correlation of each with the cri-
terion.

Looked at in this way, it will be seen -

that the selection interviewer is ex-
pected to combine .in one person the

role of the job analyst, the test con-
. structor, the. tést administrator, the test

scorer, ‘and the statistician. - Further-
more, successful performance would
demand that he be at least minimally

competent in playing each of these o

~several roles. The end product, his

judgment regarding the probable per-

é;fﬂnnanee of a’ e:andﬂafe in the ‘criterion
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situation, would be vitiated as the ;eai

sult of poor performance in any of the

several roles. For instance, even though
a person should be highly competent

‘at appraising personality from the in-
terview, he might fail miserably in an.

effort to predict success in the criterion

‘situation by virtue of & lack of knowl- -

. edge concerning the relevance of each

terion performance. .=

It seems unlikely that selection inter-
viewers ever think of their task in this
way. In faet, were they to do so, like

oftthe personality variables to the cri-

"the thousand-legged worm, they would

probably be so traumatized by the
complexity ©f their task as to be unable
to function at all. Furthermore, it must

__ be remembered that most selection in-
— . . i, ¥ s : -
terviewing is carried out by pedple

relatively unsophisticated with respect
to the psychomeétric steps enumerated
above. Even those psychologists most
given to. using the selection interview
are likely to bé those less sophisticated
in . psychometric procedures. And if
canfronted with the true complexity of
théMsk, such persons are likely to take
refuge in' the belief that the job is
really not as we have analyzed it above

‘but rather one requiring ‘the artistic or

intuitive appraisal of the total individ-

. ual by processes nat completely com-

municable and certainly not statistically

. manipulable.” Furthermore, such per-

sons are likely to argue that the result-

ing global judgment has’more validity -

than can possibly be arrived at by the

“use of objective psychometric devices

and statistical equations. Certainly this

. is a tenable hypothesis and_a testable

one. Unfortunately, as of the present

- date, L know of no evidence to support

it, ) . .
" Since the task of ﬂiersel&%tidn inter-

viewer, when conceptualized'in psycho-
metriec form, is clearly an impossible
one, it is only natural for the inter-
viewer to proceed on what seems to

hirn & most common sense basis, namely

I3
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secure as much information concerning

-the candidate ns possible, and then

weight these ‘items of information in-
toitively on the basis of whatever
theory or biases he has picked up- re-
garding the functioning of human-be-
ings in the situation for which he is
making the selection. The absence of
tested knowledge concerning the actual
relevance of bits of information or spe-

. cific variables to performance in the

criterion situation does not bother him
too- much, He merely substitutes his
subjective impressiopis of the appropri-
ate weights. Furthesmore, this intuitive
weighting of evidence goes oh without

reference  to the interrelationships
among predictor variables. Each item
.of information’ is weighted as it is

elicited with the result that even rele-
vant variables may be overemphasized.
In general, I fear that the whole situa-
tion is one which encourages the inter-
viewer to use each bit of additional in-
formation in' a manner which introduces
as much error variancepas true variance,
in his judgments.- :

VI. Tug FUTURE OF THE SELECTION
INTERVIEW

In closing, T &m going to “stick my -
neck out” and make a number of pie-
dictions: )

First, I predict, with a very high
level of confidence, that the selection

interview will continue to be a_widely

used and highly respected technique.
No- amount of negative evidence re-.
garding its validity seems likely to

change the situation. Second, I predict

that its’ popularity will decrease only
when and to the degree that more valid
techniques and devices are developed
to do the practical jobs of selection in
our complex” society. These must be
done by somebody and in some way.
Thirdly, I predict that improvement
in the selection interview jtself will:
come about only by fractionating the
total task, i.e., dividing it into a se-
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. ‘quence of tasks, each of whu:h can be
- rmstmably em‘ﬁed out by an‘intelligent
and trained human being. Thus, ofe

person might be ass:gned the task of

xassessmg key personahty variables, an-
- other. - that - of - weigh

ting:-the assessed
‘variables in an empirically determined
manner to arrive at the prediction of a

criterion. In: all honesty, I doubt that -
any amount of training of the kind:
currently described in texts on person- -
nel interviewing will enable a single -

individual to do .the whole series of

: things now - afpected of the selection
dnterviewer, Since we give him an im-

possible task, perhaps we can forgive

him for developing unjustiied confi-.

dence in the work which he does. Fur-

- thermore, since if our-analysis is right,

he must develop the confidence in order
to reduce his ankiety, we can hardly

o expect him to do the research needed
to m‘lpmvg the technique. Such re-’

search must be initiated and supported

by persons who believe the problem
sufficiently important to justify con-,

siderable expenditure of research effor

in order to change a currently doubtful-

_practice. The research itself must be

“done by persons trained in the skills -

demanded by the complexity of the
task but who are also capable of oper-
ating in a practical world in which se-
lective tEehmqu&i are’ now evaluated

largely in terms of their face and faith °

validity, -

13
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- The Interview as an Evaluation Technique .

s

W. J. E. CRISSY
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[

. INTER-PERSONAL ASPECTS OF THE INTERVIEW
PBDCEDURAL TECHNIQUES AND RESEARCH PRACTICES .

" SOMEONE DEFINED an interview as a
_ conversation with a purpose. The pri-

" mary purpose of the 'interview used as

-an evaluative techniqué is to enable
. one or more interviewers to evaluate
.the interviewee—e.g. in industry, with

~tespect to his Btiiess for a given: va-
caney. Now, in order to bound the

scope of the assessment, one or both of -

two frames of reference are usually fur-
1. A description of the tasks ex-
pected to be performed by the in-

. 2. A description of the qualities or
traits presumed to characterize an
incumbent. - '
Interviewing as a personnel assess-
_ ment technique varies not only from in-

_ terviewer td interviewer, but within the -

same interviewer over a period of time.
If it is to be used, then several prob-
:lems of both inter-personal and intra-
personal - consistency must be dealt
with. Most of these, fortunately, admit
of identification through research and

of at least partial solution through

training. ¥ . o
In any but the smallest organizations,
several persons share the responsibility

for selecting new members, thus raising.

the problem of inter-pérsonal consist-
ency. I should say, parenthetically, this
is as’it should be. On ‘many counts, I
" think-the selecton of a single applicant
_ or candidate should be based, as a mat-
.. ter of -policy, upon consensus judgment

Coad

. : ¥
rather than upon the decision of one
person in the organization, This, how-

ever, raises questions: Are the several

interviewers using a common frame of -

reference? To what extent do. they
agree among themselves? How much

- inter-interviewer - -agreement - is - really ..

desired? It is my purpose now to dis-
cuss some of the ramifications of thess

problems and to outline briefly_ some-

ways of focussing interviewer training .

to promote improvements in this aspect
of interviewing. . - =
the more structured the interview, the
more inter-interviewer agreement. This
is in part due to the closer prescription
of what may be asked—in the extreme
case, the actual wording of questions
and sequeﬁcé of questions are set..In
part it is attributable to the detailed
nature of the rating structure within
which the interviewer is asked to

We would, I think, hypothesize that -

quantify his judgments. If inter-inter- -

viewer consistency were our only con-

cern the way to accomplish it would

seem to be, in the main, by structuring

the interview as much as possible. But -

‘here’s the dilemma, if our interviewers’
quantifications ‘of judgments correlate
highly it can"mean: (1) that we can

accomplish about the same results using

fewer interviewers (if multiple inter-
viewing -is

being practiced—either

board- or -consecutive type): (2) that

“individual interviewers are not making

‘unique contributions of judgment. If

L
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" our interviewers’ quantifications of judg-

ments correlate low it éan mean: (1)
that they share no.common frame of
reference for their judgments; (2) that

their individual judgments as well as

-their concensus judgments are unreli-
,able;(3) that each 45 making an indi-
\ﬂdual cﬂnﬁ'lbutmnﬁvenﬁabla by va-

mtemewers are asked to cite evxdsuca
substantiating their judgment quantifi-
cations a content analysis of the evi-
dence,. interviewer by interviewer, will
shed light on the tenability of the con-
clusion of no commonframe of refer-
ence for their judgments. If the content

analysm is pursued over a period of
time, we can determine inferent ially.

how reliable the judgments are. If lltﬂE
overlap of ‘evidence content is found

frcmimtewlawer to mtervxe\ver, train-
. ing should include a discussion of what

the preseribed traits mean and what
comprjses varying amounts of each of
‘them. : N
" Turning back: for a mnment to the
case of high inter-interviewer correla-
tion I suspect, on the basis of scant re-
search data described by Sternberg,
that individual  differences do exist
among any up of inferviewers on
sharpness t:if%J scriminability of judg-

* ment, trait by trait, as well as over-all,

It seems to me we lnsg the opportunity
to make potentially valid use of this if
we structure the interview so much that

these individual contributions of judg-

ment cannot be made manifest.
As a pragmatie solution to this di-

lemmd, I have espoused in my indus-.
.trial work semi-structured interviewing.’
. By this I mean arming each lﬂtEﬂFIE\gEI’

with as precise a job description as ¢an
be nbtamed fu:msllmg hlm a carefully,
mucheg in behavioral te tem reglm'mg
a quantification of Judginant on pre-

" scribed “traits, thesg too, behaviorally’

described, as well a.s a citation of evi-,

- dence to ‘substantiate 'the judgmients

made, However, the mter\ﬂewer asks '
- what questions he deems.desirable in

order to arrive at his judgmets; Con-
tinuing research, along the lines to
which I have made rgfa’ence I view
‘as essential,

. It is outside the'scope of my assigned

topic- to treat intra-interviewer consist- .

ency. Obviously, in thé over-all design

-, of research on reliability, provision

’\,ignuld be made for exploring this aspect
of the problem. A facet of intra-inter-
viewer consistency comprises sporadic
and systematic errqrs of perceptual
process, attitude, and judgment. Two
former graduate students of mine,

Began (7) and McCsndLsh (5) have .

this area,

Now then, if the interview is to be-

used as an evaluative technique, what
of its validity?
It is not my purpnse to get into a

general discussion of validity. I should -

rather like to point up some _ideas
which may propetly be subsumed here

and which have a direct bearing on my
i,‘ass;gned topic of inter-personal aspects
of ‘the interview. I should state at the

outset that I ‘believe it is more appro-

. priate to speak of the validity of the

individual interviewer’s judgments than
it is to talk about the validity of the

"mtu:rV:EWgAs & case in pamt my at-
tention was called to a paper at the re- « -

cent Parﬁmgetmgs Husen (4), the in-

_ vestigator, presented ‘data’ not only

concerning the validity of individual
interviewers' judgments but the effect

of age, sex, training, etc. on such judg-
‘ments, .
In passing, we-should remind our-

selvés that the uniue nature of the

. interviéw among screening and selec-

tion techniques riises. an immediate
issue of whether.it should-he conducted
independently of any kiowledge of
data from tests, references, application,
etc., or ‘whether it shuuld ‘be.an inte-
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“grative step. This is a moot point in our -
present state of kifwledge. However, .
when; it js used integratively magy ob-
vious complications arise in the deter-
mination, of validity. Many investiga-

_ tors, including Egisen, have shown that
" relatively little i¥added to’the predic-
. tion when interviewer judgments are *
" made integratively. It is not within the
- .scope of this paper to discuss this issue
but it should be borne in mind in what
follows., o .
As a first note under . validity, it
would appear to ‘be .good practice to
apply traditional correlational analysis
to. the "individual interviewer’s. judg-

_amiiment quantifications, predictor’ varja-

~ bles, and such ifiterviewée perfofmance

. data 'as_may_be_subsequently made

+  available, criterion variables. The diffi-

" culty of course is‘that a particular in-
‘terviewer may not do enough interview-
ing to yield a sufficient number of

* ¢ages. for this -approach, Certainly it
would be 4" rare situation where suffi-

" cient data of this kind were available
for each ‘of the several interviewers. A
poor substitute for this kind of validity
check Is to use. a “position, offered—

_ position not offered” dickotomy as a
quasi-criferion and to analyzg the judg-
ment quantifications of ‘the ‘individual
_interviewers against this measure.

As a second point under validit}fﬁ;_{_‘-

should like to mention the place of fac-
tor analysis“in research on the inter-
view. Sternberg (8), Barnes (1), and
more recently, Chillian (3), graduate
-students of mine, used direct factor
analysis on interview data, They factor
- analyzed matrices obtained bys intercr-,
-relating .traits on which interviewers’
_ had 'mage. quantifications of judgmentss;
. Studieg-of this type help in sheddjng,

- light dpon the concepts underlying the = ¥

© superficial judgments made by the in-
terviewers. It would be interesting to

b thig kind of study on individual -in-
“terviewen's - data, For example, would
-~thie ‘data ‘from a-“good picker” yield the /

1ikgly to be increased when interviewers

Fa

‘same factor construct as those from a

“poor picker”? . o .
Cash (2), another former student,
factor analyzed a matrix obtained by in-
tercorrelating applicants for~the same
vacancy. For factoring such a matrix of -
inter-persopal correlations, the most..
parsimonious hypothesis, he reasoned,
should be the existence of a single man-
factor-type. He found the hypothesis .
untenable, Further;; he found three
man-factor-types. which he then at-
tempted to identify by means of subse-
quently collected on-thé-job | perform-
ance -data. This type .of study has
poténtial value in defining the .molar
mansgawekrrequiremems for  specific
openings. Also, a similar design might -
be used with on-the-job performance .
data- to shed light on “types” needed—-
to fill job needs.i :
Where multiple interviews are ac- .
corded applicants and where many in-
terviewers are used, it may be enlight-
ening to do an inter-personal type
factor analysis of intervieweggﬁ_lfgﬁg};t
be  found thatuiseveral intefijewer
“types” existed, JJf: such were he cate,

‘it might providg.a basis for setting up

combinations. of interviewers to maxi-
mize discriminability of judgments trait .
by trait.

* ~For my third point under_validity; I

must refer back to the use of content
analysis mentioned earlier. -It-seems. to

at both reliability and validity are

have clearer concepts of the fraits or
qualities which they are trying i judge.
Content analysis seems to be a tech-
nique which is useful in clarifying these
concepts. What shall we content ana-

‘lyze then?

1. The evidence cited by interview-
ers to support their judgments, as
- previously mentioned. . ,
2: Definitions of the traits formu-
“* lated by interviewers. __
3.- Sound-scripts of interviews, ' .,
4. Qualitative statements madeabout

.




- such exist. A graduate student of. ming, -
S Wakad (9), is ‘presently ma
“. kind of an’ analyms of the samé cases as - comp

-were included in Chllhans studg rhen- < Role-pl

iy

Q

ERIC

Aruitoxt provided by Eic:

" thé interviewer
should“he be

_o like.
. ', edge of the pEfSDﬁS '

" ‘quainted with other phases of the eval-

»'.dgnta]ly,ﬁas a by pmdudt é:f sy h
T : a;nfe:enc:es ean_be mgd ‘

g1 3
: interviewer’s judgment ppgn other nj
"\x.;_smrc@s of selection data, e

 results, c@llgge record . For'. in
stafice, the writér enmuntered a
ifiterviewer who- cited. little , else

* except rank.of candidates in thefr

graduating class to substantiate -
" his_ judgments of their Oml 3
. pression,” | :

.& -a fourth aspeet “of- vahdity, 1

should like to mention’ something k,ms

dred to content analysis, namely, an :

analysis of evidence check-off lists if

tmnecl earlier, It seems to.me there are
ways of doing: ‘this. -

-9, B
U as you would: test iitems -against
. -mtemal and lf svaﬂabla, external -

By seélng lf ggﬂd pu:kers show

lw.

.. different pattgrns of checked evi- -

dence than do “poor pickers.

iUnfartunstely Walrad’s data are limited
o (1) above and are at this stage’ in- "’
4 written ’ *feed-back”

mmplete ' £ :

‘Now in ()I‘dEI ' to hhwf; reliablé_and
valid mtarwewm dnng, what should
w? Along what lines
] edP ' He certainly
should have an iate knowledge "of
the job to'be dnn‘%‘and the man-power’,

specifications as entioned earlier

organizational styncture, . managemgnt
pohm% comparniy pr.?ctlces and " the
&.should also hdye some knowl-

terviewee is gofag to Phave to adjust if
he .is. selected..He. sHguld also be ac-

‘-uative procedure, especially if it is ki&"
: ESPQﬂSlbillfy “to synﬂ:esnze the t

otal

- test

ing. this_,

nahalyzing the: E\rgdencé ﬂ%ems ,

i
v«

- addition, he should*be:informed on' the

1 whom the in- -

. trammg

ave sorme knowledge of the :
En' of . individual ‘differentes. He

company. This shuqld of .course,
clide acquainting the * interviewer
" with’ forms used and the prm‘:eduml
:manual if spch exiits.

- What !

“iti and selection tools and procedures,
amd, on interviewing-techniques should

be ued if a reading reference guide is
pxépgrgtl poighing up.thesé materiils.
LECtLﬁ’E—dlSG_ s by specialists  as
expenexmed operating personnel
se a'usehil source q,f infbrmation,

ﬂm;t e

and, that nfﬁ mte;‘w ’
“dnn’t‘s are dambnstratﬁsd dnmmeally
-, this" means. Actual cases from the
péf,,nnal files* can “be used retrospec-
tively to- high=
failure inf properly assessing candidates.
Also, in this connéction I have found
‘play-backs of seundseripts particularly
helpful. As mentione F before, ora] or
‘research ﬁndmgs

aLgmentt:d by conference method dis-
Gussion is another training aid that has

value. Fmally, the more the interview-"

ers themselves participate in mnd'lfymg
, procedures, changing forms, revising:

“manuals, the more they are likely to

learn' and the mére seriously they may
+handle their responsibility for doing the
best job of interviewing they know Row,
Inicidentally, Husen’s paper, previously
cited, contains data’to substantiate the
contention that improvement in judg-
ment can be acccxmphshed thmugh

.. Time limitations preverﬁ a diseiis

be trained in. interviewing tech- -
and speeifically in those used by

re some feasible training -
. methods? Books, pamphlets, and re-
x.i::rmts on-individual differences, screen-.

l',)g avallable These are more likely to -

hght areas of success or |

g these additional interpersonal aspat:tsr
the interview. All of them are worthy

¥

N
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of research  investigaon and “feed-
back” in the course of cﬂnhnumg tram-
. The degree of pm]ectmn of per-
sonal qualities of interviewers into
( their judgments of interviewees.
2. The degfee of influence of inter-
"' viewee's personal qualities on the
judgments of ;i&tsrwewa:s
3. Board versus/'consecutive inter-
views—the multitudinous relia-
bility and validity ramifications:
(Oldfield and other British in-

vestigators have i!ubhshed in this

area.)

4, Time allocation and expenditure

as it effects performance of indi-

_vidual interviewers. (My staff and

myself did some - work along this
line.) ~ 7
1 should like to conclude my paper

by quoting from that gem of a book, ™
Oldfield’s Psychology of the Iﬁtemiew

(6 pp.*138, 139):

“If interviewing is an“art, the lines *

Qﬂng which improvement may be

,_%;ught can best be imagined by con-

sidering those by which other arts have
been governed, In musie, painting and
the drama we find in varying degrees

* the gradual growth of a body of agreed,

communichble technique and method.
Additions and improvements occur, in
part by the accutnulation of experience,
in part by the.absorption of knowledge
- gained in other fields, and sometimes
by deliberate effort. Them are times
when preoccupation with technique
threatens true achievement. Fhere :

others when the Stream of traditional
method runs_thin and, weak. The occa-
sion may even arisé when, for certain
purposes;’ the practice ‘of an art s
nbanduned and its functions .are tuken
over by mechanical devices—iwhen the
gamaphana is suhstltuted fgr musxcal

¥

l i;' } ;.

daputﬁés for the drama. These are all .
possibilities inherent in ‘the develop-
ment of the art of interviewing. But for

the present, as a special branch of the *

.general art of conducting human rela-
tions, it Jacks all but. the beginnings of
an ‘agreed; explu:nt technique. As this
begins to ‘emerge, the results may be
surprising. And in its formation a scien-
“tifie psyehulagy will have a largg part
to play.”
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The I emew as an Evaluatmn Techmque

NEVITT SANFDRD )

"

THE INTERVIEW= IN PERSONALITY APPRAISAL

EvEH wrtHIN the relatjvely Ij,nﬁted area
of personality appraisal the conduct of
the interview and the handling of the
dati it yields will depend upon the
aims pursued and  conditions under
which the work is undertaken. The
present paper is concerned with the use
of the interview in a fairly comprehen-

sive, longitudinal study of personality

development in normal late adolescents
or young adul;s, the mtennewers bemg
psychology, and the subjeits bémg vol-
unteers. My intention is to describe a
procedure that promises to be useful
despite the numercus problems -and
difficulties to be anticipated. From time
to time the contrast with what might
better be done under different condi-

 tions will be pointed up..

Purposes of the Interview

Fifteen or twenty years ago the in-
clusion of the interview among the
- techniques to be. used in such a study
would have been taken for. granted.
Today one must seriously question
whether it is wise to use the interview
at all; There seems to be general aware-
ness of the filing cabinets -iibout -the
muntly, bulglng wﬂ:h unagalyZed mter=

meﬂmdﬂ]agy has becﬁmesn !wxdeéfnread

that the interview is nften erceived as
a vast tenderloin of sin‘and ‘érfor. The
young investigator, trained to conceive
of Heaven in quantitative terms,
shrewedly induces other unsuspecting

souls—teachers, 1:’»’.syi:1us:1i:'rissi employ-
ers, supervisors -and: the like—to pro-
vide the unreliable criterion measures
while he with unassailable innocence
prmﬁdes the predletnr measures, Ai:tu-

ful, the ob]a:twe stsndﬂrdged tgstsr
empirically validated, have so far out-
stripped the projective techniques and
other more global clinical devices as
predictors of external criteria, as to give
rise to the hope that s new day of
righteousness might be at hand. Still,
there are sinners among us, those who
believe that something has been hidden
from our view and who exhibit an in-
satiable curiosity about the inner work-
ings of things. They are apt to regard
the mtenqaw ag an® eﬂ"&chva prDba

are therﬂ ;\ny SClEﬁtlﬁE urpgsas tq be
achieved by the interview than cannot
more efficiently be achieved by other
methods? (Discussion is limited to the
ty’pe of résenrch undart:ﬂ(mg nuthned

\;‘r;:rtﬂm 1mmedmtély prncticﬂl aims are
involved the interview is indispensable.
If one has to decide whether to under-
taka axtendad psychﬁthgmpy w1th a
of apphcants to nccept as members cof a.
small research team or to take along on

an extended cruise, he will do well to, ~

interview them no matter what . the
battery of tests they have taken.)

It seems safe to say, in the first place,
that in the field of personality there is

13(‘:? :*'_ i i




Q

ERIC

Aruitoxt provided by Eic:

still place for the exploratory interview.

“In many areas the need is still to find
the important variables, to give them,
itions and to gain

preliminary defi
some notion of the signs by which they
are to be known. :

The exploratory interview also offers
a means for- seeing relations among
variables, and thus for setting up hy-

potheses for future testing, One of the =

great difficulties in personality ‘tesearch
springs from the fact that in order to
understand a given pheflomenon it is
necessary to take simultaneous account
of numerous factors. It is because the
interview, or the series of interviews,
makes this to some extent possible that
it has been the major source of fruitful
hypotheses in the field of personality.
In the second place, it seems at the

present time that the interview may

provide estimates of variables for which
no objectve tests are as yet available.

‘Although efficient objective instru-

ments are produced at an increasingly
rapid rate, it cannot be claimed that
they have so far embraced more than
a small section of the total sphere of
personality variables, or that they even
keep pace with the finding and defi-
nition of new variables. There is a fairly
new secale for measuring rigidity; Dut

we now- know that there are several

different kinds of rigidity and of non-
rigidity for which objective mecasures
are needed. A study of personality with
any pretentions of comprehensivencss
cannot wait for the development of
these tests. )

Again, if one wishes to perform case
studies, to exemplify in detail the com-
morpr patterns found in his data, to add
to lpar understanding of the organiza-
tion of personality, or to seek for new
relationships of the kind which appear
only when numerous variables.are con-
sidered together, he is almost bound to
make use of interview material. Even
after the most comprehensive testing
program, with the fullest use of pro-
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jective techniques and situatipnal tests;

it will be found that in order to make’

‘the case “come alive” or “hang to-

gether,” interview material ‘will be
needed. This is not merely because the
use of the case study involves some

" commitment to an ideographic ap-

proach, that is, to the assumption that
in each individual the organization of
variables is in some sense unique; the
number of common traits that will enter

the picture will undoubtedly exceed the

number of available objective tests, and
the use of available ones will involve
more testing than is ordinarily feasiblé.-
More than this, the study of an indi-
vidual personality, preperly carried out,
will require attention to sequences and
continuities in time; the interview is
well designed for getting the life story,
and in lieu of the most comprehensive
longitudinal study, it will have to be
used. '

Finally, there is an area that may be
approached either by means of the in-
terview or by means of the question-
naire, #t decision in favor of tlie one or
the other depending on circumstances
and a variety of rather subtle factors.
The life-history, matters of fact about
childhood, education, work and the like
las -long been the special province of
the interview. But thé questionnaire has
made ecnormous inroads in this area;
and this, very probably, is why Profes-
sor Kinscy must be at such pains to
show that the questionnaire would not
have been suitable for his purposes.
One argument for the interview is that
certain significant facts of the life-his- -
tory are, for most people, sufficiently
embarrassing or otherwise painful so
that we should not expect an accurate
account except under very favorable
conditions. The anonymous que
naire can go quite a long way toward
establishing these conditions; it is by
no means to be scorned by those who
desire such facts as are contained in the
Kinsey Report. 1f, however, one is un-

13y
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dertaking a longitudinal study, or any
study of personality that requires re-
peated contacts with. the same subject,
that subject is bound to become known
to the investigators, and account must
be taken of his seénsibilities.” In these
circumstances it would be foolish to go

* on asking, by means of the guestion-

naire, highly personal guestions about
past events and current practices with-
out obtaining information about how
these questions were understood and

reacted to. Withr respect to certain sig--

nificant matters we should expect a
certain amount of conscious withhold-
ing of information and a great «deal of
unconscious resistence or distortion.
There is no guarantee that even the
most careful interview will overcome
these obstacles, but it would appear to
be at the present time the best instru-
ment we have for the purpose. It must

- be emphasized that the concern here

is with matters of faet, with what actu-
ally happened or what is going ‘on now;
where one is interested only in the sub=
ject’s thoughts and attitudes, his con-
ception of his childhood, his imagery of

his parents and the like there s no ques-

tion but that questionnaire and projec-
tive techniques may even now go‘a
long way, particularly when there “is
knowledgeable use of indirection.

The Role of Theory
Probably the main reason why so

. much interview material is collected

without its ever being analyzed is be-
cause the interviewing was undertaken
without thought being given to what
was significant, and in what way. We
have commonly proceeded on the no-
tion that if one asks about education,
jobs, hobbies, relations of parents, ex-
pectations for the future and the like
he will get material of which something
can be made later on. We shall prob-
ably have to admit that what can be
made of it in the end is directly pro-
portional to what was put in at the be-

ginning, in the way of theory and hy-

potheses. The chances are that no one

is going to theorize about one’s inter-

view material except oneself; I should -

argue that this theorizing were better
done before the actual work of inter-
viewing rather than after. Every ques-
tion, or at least every line of question-
ing, 'should have its theorétical rationale;
one should even have thought about
the kinds of answers likely to.be elicited
and about how these weré going to he
categorfzed in the analysis. It might be
objected that this procedure would in-
terfere with the exploratory function of
the interview, The answer is that, at
this stage of our knowledge, more will
be discovered by conceiving hypotheses
and following them through in the in-
terview or by the study of material
systematically tiathered, than by float-
ing about in a sea of undifferentiated
verbal material. -

It might also be objected that the

direction of interviewing and of inter-
view analysis by theory, by conceptual
schemes and hypotheses, opens wide
the door through which the invest-
gator’s biases will intrude. The answer
would be that, while bias has always
to be contended with in interviewing

as elsewhere in personality research, it '

is no more of a problem in theory-
dirccted interviewing than in any other
kind, and that in any case bias is not

‘to be controlled by the avoidance of
hypotheses ‘but rather by meeting cer--

tain methodological standards in the
conduct of the interview, and in the
analysis of the material it elicits.
The Conditions of the Interview

The fact that an interview is under-
taken with normal volunteers, the sub-
jects being sought by the interviewer
rather than vice versa, has immediate

implications for the conduct of the in-
terview. It here becomes necessary to

act in such a way as to maintain the .
subject’s motivation on as high a level -

. 140
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as possible, to encourage positive att-
tudes toward the research both before
and after the interview, It has, I be-
lieve, been sufficiently demonstrated
that a wish to take part in an investi-
gation that promises to make a contri-

bution to science is sufficient motivation -
for most subjects, provided the de-.

mands upon their time are kept within
reasonable limits. (Allowances may

" have to be made for “volunteer error,”

however; and non-volunteers will have
to be offered additional inducements.)
“This being so, it is ordinarily a mistake
to promise that the subjects “will get
something out of it too,” meaning
counselling of one sort or another. (But
.this does not mean that counselling may
not in fact have to be given, a matter
/to be gone into later.) ¢ :
The necessity for maintaining posi-
tive attitudes toward the research calls
into- serious question the use of non-
directive interviewing techniques.’ Since

the. subject has not sought the inter-

view, it is of course out of the question
for the interviewer to,signify that he is
reldy to listen while the-subject tells
“what's -the trouble” or “what’s on his
mind.” And even though the subject
may be brought to accept the task of
telling about himself in his own way,
we may expect difficulty and resistence
to mount as time goes on. The situation.
is weéll-calculated to aroyse anxiety and
hostility even in the healthiest individ
“ual. Intelligent, educated subjects will,
to be sure, go to work on some such
question as “What influences have had
most to do with your becoming the kind
of person you are?”, but an interviewer
should have very good reasons for im-
posing so difficult a task—and, of
course, some extraordinarily efficacious
way of exploiting the material he col-
lects. There is no denying that much
can be learned by permitting a subject
to. bring up whatever topics he likes, in
whatever order he likes, but it is diffi-
cult to justify the investment of time,

either that of the subject or that of the *
researcher, And this is assuming’ that

the material,

Non-directive interviewing, or that
kind of directed interviewing that be-
gins with the most innocuous topic and
proceeds warily in the direction of the
touchy ones, usually assumes that the
subject will‘be seen a number of times,
perhaps over an extended period. But «
in a longitudinal study ‘the need is for
an ‘appraisal of the personality now—
this month or this fall—at the time that
other tests or diagnostic procedures are
being administered. Although several
interviews may be considered to belong
to the “now,” one must be careful not
to mistake “on better acquaintance” for
an actual change in the personality. The
need is for reliable estimates of the
present state of affairs, something with
which later states of affairs may be
compared. Let us accept this require-
ment then, and ask how we might pro-
ceed when the task is a fairly. compre-
hensive appraisal of the personality
now, when not more thin two or three
interviews can be gifen and these
within ‘the space of a few days, and
where there is the necessity of main-
taining sufficiently good relations with
the subject so that he will come again
six months, or a year, hence and after
that. Interviewing under these condi-
tions requires a schedule based upon
theory, it seems better carried forward
according to some procedures rather
than others, and it must yield material
that can be handled in an objective or
quantitative fashion. :

The Technique of the Interview

Let it be assumed, then, that the in-
terviewer begins his conversations with
his subject with a well-conceived inter-

view schedule on his desk. Arfl let it

also be assumed that he intends to
cover the ground within the time
allotted. Covering the groynd here
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means g’étﬁng'enaugh material bearing

" on a given topic so that judges, inde-

pendently examining that material later
on, can make an appraisal of the varia-
bles which were supposedly brought
into focus by the _discussion of that
topic. The interview schedule is not,
however, a list of the questions which
will scrupulously be put to every sub-
ject. If this were the case, one might as

well have used a questionnaire in the’

first place. No, the schedule will be
made up of the questions which the in-
terviewer is asking himself; ideally, the
gﬁa in question has been sufficiently

ifferentiated in advance, well enough
mapped out canceptually, so. that he
knows just what he wants to find out.
The matter of how to draw the subject
out on the points in question will have
to be left to the interviewers judgment.
It is just here, of course, that art or
skill or experience will enter the’ pic-
ture. The task is to get-the subject to

go far enough into the significant matter -

at hand, without arousing too much

anxiety or hostility or causing him to

regret it later. [ This calls for some
ability- to be aware of the subject's

‘feelings, considerable knowledge of

how anxiety and hostility are expressed
and, particularly perhaps, the ability to
judge what the traffic will bear. If one
knows about these, matters he can per-
sist in his purpose despite some discom-
forture on the subject’s part,ghecause

within reasonable limits and thi€Ffe can
dispel it later on. By and lsu-ge we
should ‘expect from the less: skillful or
less. experienced mte;yiewer errors of
two kinds: that throfigh over-cautious-
ness he has failed tp bring out enough
significant material or that he has
elicited the material at the cost of our
having disgruntled subjects on our

“hands.

The experienced interviewer may de-
mand a completely free hand in the
matter of how he is going to draw out

the gubject and manage the emotion ..

that is generated, but he will rarely re-
fuse to discuss with his enlleagues the
way he proposes to proceed in ap-
proaching the particular topies of the
interview schedule. A result of such dis-
cussion might very well be that a num-
ber of suggestions about questions- to
put to the subject will be included in
the interview schedule. :

It should be emphasized that having

.accepted the general procedure being

described here the interviewer, what

ever his gifts, must aceept the discipling
of the interview schedule, Although he
need not maintain any particular order
in taking up the topics, he must hold
himself to the task of covering them
and not be led off in directions which
might seem to him more mlportant in
some particular case, The point is em-
phasized because in other types of situ-
ation the inerviewer is more than will-
ing to be led in directions that seem
significant at the moment. If one has to
make a practical decision based on a
thorough-going understanding of a sub-
ject, for example, when the question’
concerns -psychotherapy — when and.

what kind, or when one is responsible ;.

for o tentative formulation of the cen-
tral dynamic structure of a case, as in
cerfgin types of assessment work, the
best procedure is quite different from
that indicated above. In' these latter
instances, the interviewer- must, formu-
late hypc;thgses ds he goesg alcmg, find
the ‘means fDr re;echng quxckly ths ims

time ﬁ:&lll)w'mg,E up leads’ that pu:mf to
the centrally important. Of all types of
interviewing this is the kind that calls
for the greatest skill and knowledge,
There will probably always be a place
for this kind of interviewing, but the
research setting with which we are con-
cerned is not one of them.

. Contrary to what appears to be a
common opinion, the interview sched-
ule i3, in the research interview, din

4
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actual aid to the management of anxi-
ety and the maintenance of .morale. It
helps to lend an air of impersonality to
the proceedings, and it may serve as a
convenient scape-goat. It is not that the
interviewer wants to pry into personal”
affairs; the schedule is the task-master;

.. the interviewer and subject have no

choice but to do its‘bidding. With an
interview schedule clearly in the pic-.
ture the interviewer may put the touchy
questions in the same even tone, in the
same routine manner, that he employs
with other questions; and he may, if he
notices signs of embarrassment, relieve
the situation by passing on to the next
question. (In the questionnaire or in--
ventory that touches on affect-laden
topics this control is lacking. An .item
may start a chain of free associations
which leads the subject, amid mounting
anxiety, deep into fantasy. These are
the subjects who seek out the investi-
gator to protest the whole proceeding.)
In the systematic interview the subject
may be spared this kind of painful
rumination, Thus, there is something to
be said for the famous “rapid-fire” ques-
tioning of the Kinsey interview. How-
ever much the psychologist might ob-
ject to the neglect of the psychology of
sex in the Kinsey researches, it prob
ably must be admitted that the data
tumescence-detumescence were fairly
accurate and collected without unduge
hardship on the subjects.

There is, of course, a question about
the after-cffects of this kind of inter-
viewing. I have conducted, in different
settings, quite a large number of rather
probing “one-shot” interviews with”
volunteers and with paid subjects with-
out becoming aware of any undue re-
percussions, and one may well believe
that this was true of the Kinsey investi-
gations. The trouble is, one may necver
know. It is my impression that we are
safe in conducting research interviews
of this kind provided certain precau-
tions are taken. Obviously we must, in

143

iﬂ{e beginning, establish confidence in
the whole investigation and particularly

in those who do the interviewing, and
obviously the conduct of the interview
must be such as to keep any painful
emotions within bounds. Beyond this,
there are steps that may be taken to
leave “good feeling all ‘round” at the
end.- For example, a lapse into a non-
directive approach, or an indication
that the formal part of the interview
was over and that what was now said
wis off the record, might enable the
subject to bring out his dopbts or mis-
givings or unresolved tensions so that’
they might be dealt with constructively.
Finally, the door should be left open
for another conference at some future
time. Although, as stated above, it is a
poor policy to “sell” a research inter-

view by suggesting that the subject willg

get something out of it, it is wise to pro-
vide the possibility of counselling, or of
telling something of the results, for
those subjects who make this request.
This is not only wise, it is a minimum-
requirement of a human approach, It
is not our wish to regard the subject’s
problems, and private thoughts and
deeply felt sentiments as nothing more
than grist for our statistical mill. He has
the right to expect human reactions to
these human expressions. Experience
shows, however; that few volunteers
avail themselves of opportunities for
counselling, and that those who do are
not very demanding.

In a longitudinal study, the matter of
counselling the research subject as-
sumes very considerable importance.
When a Subject is seen from time to

time over long periods some kind of
rel ]

ationship between. him and the in-
vestigator, or investigators, develops
inevitably. Thus the subject of study
changes gs a result of being: studied.

]

(This consideration makes it all the -

more cssential, in a longitudinal study,
that all possible effort be directed to
achieving a formulation of the case at

A
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the time the study begms ) The invest-
gator has no choice but to assume re-
5pﬂn51b1hty for these changes, and to
act in a way that is in the best interests
of ‘his subject. A developing felation-

ship bel‘?ﬁl subject and investigator

has seri implications for- experi-
mental design. If for example, one is
studymg psychological changes accom-
panying physical Jgrowth, or changes
resulting from education, the effects of
repeated contacts with the investigator
may be very considerable. Such effects
are probably minimal when technigues
are limited to objective \tests, even
though these be administered individ-
uany, but the repeated mse of the m?
view would seem to be quite anot

" matter, We cannot solve the problem

by avoiding all counselling or by striv-
ing to keep everything on an imper-
sonal basis. The wisest cotirse, it seems
to meé, is to make a virtue of a necessity,
to hyputhes;ze that subjects interviewed
over a period of months, or years will as

- a-resdlt of that exp&nEﬁce be somewhat
different in-the epd from similar sub-

jects' who did not have the, experience,
to test’ the hypothesis through the use
of the control group, and. to keep close
watch upon the whole interaction proc-
ess, trying to obferve whzeh aspects of
this interpersonal process’ have which
effects with which 5 .

A device that ‘Would iseem’ to offer
several advantages i’n regearch is that
of having the samég su ]ECi interviewed,
within a relatively; #arcow space of
time, by two or more inv Estlgatﬂrs It is

interesting to nate here. that in the
Tavistock Institute of an Relations,
which ¢ pirjt nf thé
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&

pEQpIE in the course of an afternéon)
Thus a high premium is placed upon
judgment, that of the assessment ex-

. perts and that of the executive with

whom the successful candidate will be
working, It "would “seem that if the

-ability. to judge people counts for any-

thing in personality research—and I
believe that it does—the interview of-
fers the best means for enabling us to
take advantage of it. Why not avail our-
selves of. the judgments of the-most
experienced people we have, and let
them serve as checks upon one another?
Let us divide the task of covering the
interview schedule among several inte-
viewers, and let them, after covering

_the topics assigned, offer their judg-

ments -concerning some of those per-
vasive aspects of personality that would .
be subtly manifested as well in a dis-
cussion of future plans as in a discus-
sion of childhood.

"The Exploitation of Interview Material

The whole conception of the research
interview, as set forth here, has been
worked out with an eye firmly fixed on
the problem of how to handle the inter-
view material. The device just men-
tioned, that of havingsseveral interviews
for each subject, is-an obvious attempt
to avoid throwing out the expert” alto-
gether and yet to meet the minimum
requirements of sound methodology. A
check list of several hundred adjectives,
to be filled out: for each subject by each
of, say, four interviewers should pro-
vide ample opportunity for setting forth
the uniqueness of each subject even
while it afforded data for quantitative
treatment. Ratings on some of the so-
called generalized traits of personality
can still be very useful; as a matter of
fact, for many common traits of person-
ality they are still the best measures we
have. Moreover, if we are going to have
experts, and if they are going to under-
take to penetrate the outer layers of the
personality, then we should- have the
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benefits of their judgments concerning
the more central, or the more subtle,
aspects of the personglity. These judg-
ments, too, may be ;dered by means
of 4 rating scale, the interviewers having

-agreed in advance upon the form and

content of this device.

But the general procedure of inter-
viewing that has bgen described here
has been designed with particular at-
tention to the objective, quantitative
analysis of the subjects own reports. It

is a part of the interviewer’s task to re-

cord, under appropriate headings, what
the subject has to say about the topic in
question. During the interview and dur-

ing the recording, the interviewer bears
in mind that judges other.than himself
are going to be required to classify the
material bearing ona given topic, and
that theskare going to do this without
referencebto other parts of the record.
The proposal here is that the interview
protocol be divided, cut-up, into a num-

' -
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ber of sections, corresponding to the
topics of the schedule; that the produc-
tions of all the subjects, on a given
topic, be then assembled and handed,
without names or identifying data be-
ing attached, to two or more judges;
and that the judges, working on one
topic at a time, categorize the material
or make estimates of variables in ac-
cordance with the conceptual scheme
upon which the integview was based.
This procedure shnu?:{ eliminate halo
effect and insure that judgments on
particular_issues are not contaminated
by any other kinds of information about
the subject; it should yield data that
are-ready for quantitative. treatment.
Measures obtained in this way, like the
measures based on ratings by ‘the inter-
viewers themselves, may be used either
as predictors of external eriteria, or as
measures against which tests can- be
vilidated.

i
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" The Interview as an E" luatlon Techmque

Comments on Dr, ligllyfs paper

Dr. MacNamara asked whether it
would be practical in terms of time
and money, to carry out Dr. Kelly's
suggestiort ‘that the complex task. of
the single interviewer be: fractionated
into smaller, units, each to be assigned
toa. dlﬁerent spemahst Dr. Kelly ex-
pressed fhe opinion that this was. an
empirical question, in which the rela-
tive economy of various approaches
would need to be determined and
evaluated. However, if the only way to
do the ]nb properly’ was to use teams
of experts, then the job would have
to be dm’.\e that way. Dr. Kelly men-
tioned that it was interesting to note
that he and Dr. Sanford were not too
far apart in regard to this matter uf

.Dr. Speer asked Dr, Cnssy to com-
ment further on the matter of experi-
mental designs for studying interviewer
consistency, Dr. Crissy pointed out
that the ideal design for studying intra-
rater consistency ‘would involve keep-
ing both interviewer and interviewee
free from any carryover effects from
one interview to the next. For study-
ing inter-rater consistency, ideally one

would like to keep the interviewee
uncontaminated by successive intet--

viewer effects.
One }llustratmn of tﬁa type of ex-

P

fHENRY RICCIUTI

perimental design which has been used
in practice is seen in some recent work
cartied out by Dr. Crissy and his
students. These investigators recorded
interviews by each of several individ-
vals, and subsequgntly played back
these recordings to a small group of -
interviewers, including the original in-
terviewer in each case, who didn't rec-
ognize his own voice, When this group -
was asked to evaluate the interview
materizl, promising results were ob-
tained in regard to both inter-judge
agreement and consistency of the judg-
ment of the original interviewer,

Another possibility would involve
setting up machnerjf for routinizing
interview research in a particular sit-
uation over a period of years. Some of
these ideas have been outlined by Dr.
Cnssy in a recent papgr in Personnel

5, 73-85)

Dr Pétersnn wnndered why so lit-
tle attention has been given to the pos-
sible use of classical psychophysical
methods in dealing with interviewer
judgments. Dr. Crissy indicated that
there has been at least one rather en-
cﬂurngmg study in which “paired com-
parlsﬂn judgments were made by su-
pervisors in evaluating sales trainees,
each trainee being compared with ev-

ery other trainee. Such methods might

" be used profitably. in situations where.
-.a constant flow of mterwewees is avml-
- -dble. :

I4¢
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Comments on Dr. Sanford. s paper

Dr. Symonds wondered if there
might be some value in having two in-
terviews by the same interviewer, so
as to reduce the subject’s resistance,
along the lines sometimes followed in
repeated projective testing.. Dr. San-
ford indicated that in his current work,
it was hoped that resistance was re-
solved in.the first interview, and if not,
that it would be dissipated by the time
the subject reached the second or third
interview. However, it might be desir-
able if the same interviewer and the
subject got together several times in
the course of a few days, One should

~ always be aware of the possibility of re-

sistance, and one should try to deal
with it right away. When resistance is

observed, it would be very valuable for

interviewers to compare notes on it
and ta attempt to identify its causes.

At the request of Dr. Symonds, Dr.
Sanfoxd made a few more comments
regarding the interviewer’s analysis of
the subject’s responses. In the approach
described by Dr. Sanford, the inter-
viewer induces the subject to talk
about -various topics, e.g. his parents,
etc,, according to the plan of the
study. He takes notes on the material
rgathered in each area, dictating a more
complete summary later. (This ap-
proach is preferred to that of recording
the entire interview.) Then, independ-
ent judges check one gnother’s inter-
pretation of the interview material in
each of the areas covered.

8

General Comments

Dr. Zubin made the observation that
a most unusual situgdon seems to exist
with regard to-the interview—a situa-
tion warranting some close examina-
tion, Very strong criticism- ‘has been di-
récted at the interviewing technique,

- yet most of us;continue to use it, to

varying extents. He feels that one of
the main factors involved in this situa-

tion is that we tend to view the inter--=".

view without proper historical perspec- -
tive. Actually, the interview was among
the earliest methods used in the physi-
cal sciences as well agyin the psycho-

logical sciences. In first studying physi-

¢cal phenomena like heat, for example,
people were asked to report ‘whether

“something was “hot” or “cold.” Before

the work of Binet, a person’s intelli-
gence was often estimated by an “inter-
viewer” who probably ‘judged the per-
son “intelligent” if he liked him, and
“unintelligent” if he disliked him. Some
of the earliest studies evaluating the
interview as a technique, yielded nega-
tive ' results because they were con-
cerned with the relation of interview
material to entirely inappropriate vari-
ables. 3

Dr. Zubin feels that for studies of
attitude and motivation, the interview
is our best technique. However, we
need to objectify the interview, iden-
tify the factors underlying it, and then
systematically vary these factors and
study their conscquent effects. With in-
tensive research of this sort, the inter-
view will eventually be developed into
a basically sound technique.
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TESTING PROBLEMS

- Impact of Machmes and Dewces on De elapments

in Testmg and Related

Fields .

.AR H’*UB E.

TRAXLER

THE IBM TEST SCDRING MACHINE: AN EVALUATION

=3

Etmductmn

IT MAY SAFELY.be assumed that ﬂns
audience needs no explanation of the
. nature of the test scoring machine, nor
of the answer sheets on which it’ bites
rhythmically when duly stimulated, nor
of the basic principle on which it oper-
_ates. I trust that it will meet, with your
approval if 1 omit all fhat from my
remarks.

Perhaps, -however, I may be per-

3 beﬁ:sre I gEt down to wurk

were ﬁghting a somewhat uphill battle
to-obtain generfal acceptance uﬁ newen
procedures of measurement in schools
_and colleges. As for the industrial field,
these progedures had as yet hardly
created a “gpple in that area. Except
for a few novel departures, the almost
universal way of recording responses
was in test booklets. Many so-called ob-
jective tests were of the semi-objective
kind which required a certain amount
of judgment on thé part ‘of the scorer,
Admijttedly, these tests could be scored
more , rapidly and with a higher degree
of agreement among graders than could
essay examinations, but to many per-
_ sons the difference was not impressive.
) At that time, m the Eaﬂy 19305 the

ration was convinced that mst;:hamcal

‘ong. gémall, faintly nostalgic his- - **

scering ‘of tests was possible and wassa- :

actlvely intefested in producing such i
machine. Various experiments, were be-
ing carried on in different places, and
fearful and wonderful devices were ap-
pearing here and there throughout the
country. It was at this propitious time
that Reynold B. Johnson, now head of
the West Coast Developmental Laho- -
ratory of IBM, devised the first erude:
mmdgl of what was to become the IﬂM
\g_ Scoring Machine. This was
based tiot only upon the fact’that a lead-

pencil mark would conduct an electric., .

cyrrent; it included the much more in-
ggnious idea that by inserting high re-
stors of equal value into the circuits
Josed by the vlends pencil marks the
amount of currént allowed to flow
thmugh t:m:h uf these tiny gm:mts muld

tha lmd PEHE]] mark EXCEpt w1thm
very minute limits.

In receint months, there have be&n
persistent rumors thmughuut the test-
ing fntr:rmty concerning astonishing—
ever imagination-defying—new devices
that are just over the horizon, and no
duubt we ’wxll hear abuut some of thESE
future may hrmg huwever, I feel sure
that everyorie here, in fact every méas-
urement specialjst in the country, ac-
knowledges that we.are greatly in-
dabted to IBM for pioneering machine
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scoring, and for . ;l
which will no doubt-lead :to’ unpnrtant
improvements, in,the present machine.

I insert thi brief historical note into
my introduction’because there does not
seem to be much, if anything, in print
about the genesis of the scoring ma-
hine, notwithstanding the importance

.+ of ﬂns event to the Held of measure-

i

ment, I had this somawhat forcefully .

conversation with a youpg man ‘whose
first and somewhat-casudl contact.with
the scoring machine was during Wo

. brought to my attEnt‘lgxl “receptly in

War II. The young man seemed shgh‘tiy.

ssaddéned and disillusioned to learn that
this novel gadget did not spring full
"blown from the inner mysteries ﬂf the
Pax;\tagun Building! --

Some General Effects of
* Machine Seoring )
During the seventeen years 6f. its
_existence, the scoring machine s, of

-scale testmg It has done thistnot
ﬂuc;mgh its own potential for rapid,
mexpenswe séoring, but even more im-
influence upon;the
use of separdte” answer sheets. : Since
separate answer sheet use was a rée-
quirement; if tests were to be scored
by machine, users rapidly accepted the
separate answer sheet as a supplement
to the test hooklet. This favorable

\climate, sychologically speaking, with-

bout doubt made for more ready accept-
ance of large-scale hand scoring pro-
grams in which separate answer sheets
were used.

I like to think that the test gcori g

machine has been to the testing bisi-
ness what the Model-T Ford was o the
automobile industry. If the’ Model: T
put’ America on wheels, the test scor-
ing machine has put the youth of. Amer-
ica on Qb]ECthE test answer sheéts '

Some cynically-minded individuals -

have regarded each of these two phé-

.

/.

ey L,
s .
i

2, contributed enormously to 1, af

_,nkrlrnd Gf (ZlDSlll‘& f*u:tur wlu«;h

numena. as a not unmlxad essing. In
be con-

all faiiness,, |t should prob:
ceded ‘that the influence of the test
scoring machine upon the kinds of ex-
amination sityations set for young peo-
ple and the Kinds of. responses réquired
may not have been entu'aly fartm}ate
The use of the kind of answer slieet re-
quired by the f
.and the fixed fields he ‘'scoring. ma- ,
chine, has tended to - force . objective
testing into a kind of strait jacket—in

truth, a somewhat.loose fitting and Be- & 7
nigh strait' jacket—but a_sirait jacket -
“nonetheless. The four- or fve-choice,

discrete test itefn has become virtually
standard so that, except for differences
in content, the parts_t;f' many of our
standard tests are almost as - inter-
changeable as the housing/'umits in 2
Levittown. The test scoring machine is
npt, of course, .wholly responsible for

this development, But I think it has ae-

celerated a trend that might have bEEn
present rcgardle

test content ah ummtur'll test situation.
For example (if T may take'a:Triendly,
roundhouse sWwing;at a test of-which I

am I‘E‘:llly very fcmd) mvang section of

chanics nE Expr
punctuation s forced into the multiple-
choice IBM answer sheet form in such
a way that a considerable per cent of

‘ ﬁ‘le,]unmr h]gh ht‘hﬂDl ‘)uplls 'ilrnply dn

g-l‘g is mtrmlm:ed wlnt seems, to bé a

fr(lm a hmﬂdu Educatlnnal At;

point, there may be more reason to de- ;.."

plore the forcing of objective test items’
into a comparatively small number 6f

kinds in order to samfy thE r&quu‘g—

s of mechanical means.

, an EXEI‘EISE in

PR
d; response-position |, -

i
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nilenﬁ of thE test scoring machine. Thxs
Ilas given rise dunng the

used by the unregeneratg
hards ‘gmasg the critics. of objec-
ve, measuietnent as a kind of epithet

hére is reason. to believe that

' th € are’'many teachers who have ac-

cepted objective measurement, perhaps

~with quiet resignation, whe are uncom- -

.- fortable over the thought that regard-

" Jess of . the ‘resourcefulress, skill, imagi- _
* nation, and stimulation to thjnkmg that -
.* they: bring to their teaching, in the ‘end .

;. the.-achievement of their students, and
ir;d;:ectly their own success, is going to
‘be-judged largely by how well their
stud ents: rgspund toa smgla type of test
item, -

Fear that thg almost af lu ve usé: of
-the multiple:chbice. kind- of test item
‘will have & very deleterjous effect upon

" learning may have little foundation in

. fact; yet it does seem probable that
more flexibility in the kinds of ques-

tions,. even to the "point of introducing.

an octasional open-ended question int
the measurement situation, might lnve
a salutar}' mﬂmanca upon 1nstrur:t1cn

A ’mhchmt‘
nswer sheet, we }nvﬁ ilérh:lps

5 t:u:utly cliosen to bring to the many,

?:ésts not qmte as gaad as EDuld be pre-

be ;'Estrmted i
aﬁswgr shEet

extent ‘to “;hlch the n,gessnty of ad-
justing the answer sheet to the test
booklet introduces extraneous percep-

TESTING PROBLEMS o

he, multxple-chmce mind.” More-

“tual and spatial fgs:tcns i,tg "the meas-
urement si
lowest age’level at which separate an-
swer. sheet tests may - successfully be
used; and the question of the influence
of limitations of desk s

swer sheets. There remains a need for
more research on all these questions,

But let us turn from Questions of .

yace on résults |
of tests ildﬁ‘llﬂl'ité!’ﬂd with :,Eparate an- -

ation, the question of the .

thesé kinds to take.a more down-to- .. -

earth, practical look at the values and

limitatjons of the IBM Tr:st Scﬂrmg Ma-

chine as it is used in a tﬂst service or-,’,
" e

‘L_,amzatmn
Values and Problerhs in~
‘Machine Scoring -

At the Edueational Records Bureau

we have three test scoring machines;
one of which is equipped with an item

counter. Ill comment first on the use of
the m
very briefly on its use in item counti

The Bureau’s experience in mmhma
'scnrmg a few million tests over a pe-
riod “of somie sixteer years indicates
that,” when - the ‘mach;
wm'kmg order and pr
whgn the: aﬁswer shggt

Eﬂy set and
are 11‘1-‘11'{“?:':1u

the I’ELDI‘nIﬂLlldEd pem:xls ;lnd are free
frcrn stmy cluts fmd mqus—. m*u:hme

I"‘lté nf SOD or more an hDur..ﬁnd‘can-':_ _
maintain such a speed for a-period of = -
1 scores .-

at least two hours. When severs
are ubt*uned thmugh one mSErtan (lf

et

e in- test scoring and then -« -

i in . good

scnmd per unit of time is, of courge, '

lower but the number of scores ob- ..~

tained is much higher.

At;the suhe thm_? it shﬂuld bE rmted .

the Edugatmrnﬁl' Records Bureau SEIde
ﬁnds 1t praﬂnr:gblg to offer IBM ma-
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"~ 'yjelding. scores on’ numerous scales,
T particuldely the'smn%

*  terest Blanks, be®ause ¢
" large number. of insertions of the an--
- eorer-sheets-that-are-required-in-order - to_some degxge.

LS

CE SR !

chine scoring services Qﬂ;tﬁéﬁﬁn teats :

"Vocational In-
f ‘the extremely

ver—sheets-that-are- vired-in
to obtain scores on all scales.
From the beginning, the accuracy of
the scoring machine has been deliber-
_ately played down in order to avaid -
havihg users expect tpo much. Accuracy @
within one point ‘is all that has ever
" hen claimed for the machine. As a
‘matterpf fact, in the vast majority of the

. *.cases, “the ‘seoring is wholly accurate.

Whei " the scoring formula is S =R,
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process. Through the use of a “heater”
in the maching, the answer sheets may
be dried, out so they will yield corfect
scores, although this procedure likewise
tends to slow down the scoring process

The main djfficulty is in the marking’
of the answer sheets. It seems almost
impossible to persuade groups of indi-
dividuals to mark their answer sheets
well enough so that all of them will
yield correct Scores when the scoring
is done by machine. - Lo

Depirtures from what'is desizable in |

answer sheet marking may take several
forms—use of ‘wrong ‘pencils, light

i

and -the conditions of machine and « .iarks,- many stray marks, and the use -

- ator reasonably alert, there should prac-
tically never be a scoring error. When

. answer sheet optimum, and the ope

" 8§=R= -ﬁ“—r—l, there will occasionally

beé.a one-point error because no one has
 been able to teach the maching to .
{ fractions to the nearest whole.
-number; but experiencgd, operators be-».
come very adept at making fine di§ -
_ tinctions so that there should not be an:.
error more often than once in a hun-

“# " dred papers. I repeat that when all con-

ditions are right a very satisfactory job
is done even with the present machine, -
which is virtually unchahgéd from the
first working model brodiht out by

. Frequently, however, not all condi-
tions ate right. Ocgasionally, a maghine
will get out of order unbeknown to the

- operator and so sygtematic . errors will
appear in the scores of a group, of pa-
pers. But this is a-fairbyminor ‘éij’%cglty,

_ since such errors will, of EOHTSE';’%%E
. caught in checking either with and&iér

-~ machine or by hand. *

Another comparatively minor "draw-

_ back is that on a warm, humid day the -
-answer sheets tend’ to_ collect* enough®
" moisture to affect the Teading slightly
- ‘and thus to slow down the scoring

the résponse pysition. Several years ago,

* Dori4 Brethall of .our staff and I made

a little stydy-in whiciﬁ‘the answer sheets
of a group of pupils on one of the Co-

.+ of-different kinds of marks such as the -
* drawing of a single slanting line across

operative' tests were recopied to form

five identical sets except that a particu-
lar kind of undesirable marking, such as

very light marks; was simulated.

throughout each - set. Each set wad
scared by machine, and the scores thus

obtai
rect scores. Means and standard devia-
tions were also computed. The paper
was reported at *the IBM Research

Forum in Endicott in 1948. It created

no great stir among the assembled ex-
perts, but 1 think it did bring out very

_clearly the fact that while most kinds

of departwre from desired marking are
not of niiich impgx_itance,; light, gray
looking=marks lead?

scoring. ' ,

There are several ways in which a
machine scoring unit can undertake to
meet this problem of. poorly marked an-
swer sheets. In the first place, there is
a nice question whether anything at all
should be done about this other than to
score gnd' return the answer sheets. It.

iz

EoA

ined were correlated with the cor-

7 to numerous and.
“rather Kifge inaccuracies in machint

_may E‘é*‘ar%ﬁd that, since it takes
' T, PO .
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: fonga' fnr a lubject to mark an-answer
sheet carefully with heavy. black marks
than it-does, to mark lightly and care-

lessly, the fixing up of poorly. marked

answer sheets befare scorin g thérn con-

' the. purpose .of testing, however, is
. measurement, not. character trafning,
. .and since. the: best approximations of

- relative achievement probably are to'b¢.

obtained if all answer sheets yleld cog.

rect scores, a procedure for obtaining..-

<= “gorrect scores from poorly-marked an-
- . swer sheets seems a requirement,

~ ", - packs of tests may be inspécted,. and
~.. ~those that coentain many poorly marked
‘dnswer sheets mdy. be scored and ‘re-
ﬁh : soored by hand, or Pc”hr;ms of* them
*‘may be handled in thxs way.s Or the
scoring unit may score all answer sheets
by hand and usé the machine for re-

- scoring, or the answer sheets may be
scored in one machire and rescored in

: havmg scﬂrmg

L @xpenment at t,he Educatmnal Testmg

- Service, this procedure no doubt has

" considerable merit. ) j
Dperators hﬂwever, tend to take a dim
ma.rkq:d answer shﬂets .partmu]m]y

. those with many stray marks,- are-run
N Ehmugh the, machine, the pmnt&r has a

. :tendency to creep. A few hour&.nf ex--

perience in trying to read a créepmg

pointer is harﬂly Eﬂnducwe to emo-
tional, stability.

Everything: mnsxdered ﬂlE Teast un-

. ! satisfactory procedure seems to.be to

+ .scan and re-mark carefully all "sets of

answer sheets before putting them into

' the machme This is by far the most

v matehme scormg I belleve our machme ]
ds at least”

1. scoring . departm nt sp enc
: twice as much time in scanning and re-
5 _';a.:kmg as 1t doea in tha actual opera-

Q
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Various procedures are. stsxb]e, The -

Scoring machine -

L9

ﬂbn af. the machme" ‘This_work c:rdi—
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narily takes a large share ‘of the time

of the very persons who are trainell to

“operate the machines, for we have

never . succeeded . in ‘hiring a -crew of-
p : y--upen—the—answer—sheet—re-markers—and—getting——
’ mrafu] ennsc:-ienhnus indwidual Since .

them to stpy with their ]ob Perhaps
for -this pnrhculm- job specification, re-
. marker of poorly marked answer qheets
which for some reas
its way into the Di ctionary of Occup: :
tional Titles—2perhaps what we need to

n‘has never found = .-

do is to raid a mental institution and -

hire some eglpl_oyees wiﬂr 1Q's of abcmt :

35-to 501

. Notwithstanding- the' great advantng,, i ,
in speqd of machine’scoring over, hand,, ..
scoring when no scanning is ‘reduired, .

I doubt that, in a situation calling for, -

much scanning and re-marking, p&f

rate of the total machine scoring.
o655 will equal the best hand" scoring

speed such as Lindquist’s workers have

achleved at the Uniyersity sof Iowa.

* The real cure forthe major d)ﬁcult}: ':: !

nf scoring with. the present mac

to strike 4t its source, the niarking df

ing
the test.I think that the; main’reasons ™
§ED pocg;’bf_ ,

the answer sheets by the persons t

why many answér sheets are
marked are (1) that many tes
and test publishers have enther f
to stress the necessity for well ‘marked
papers or they.chave buried, these in-
structions..in. the fine print;” (2) that
thousands of persons administering tests
in our schools know nothing about. how
machine scoring is done and e¢are less;
élﬂd (3) that great numbers of school

puplls seem inpervious to specific di-

rections unless the directions are re-
iterated several times and made graphic
by illustratior,

For at least fifteen years, the Eﬂucﬂ- L

‘tional Records Bureau has tried re-
peatedly to persuade schivols to send in’
well marked answer shdéts. With a few
noteworthy ' exceptiqps, these attempts

ave mets with little syccess. Year after
year, ye have sent special instructions
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accompanied by a sample well marked, the administration of tests, and they
_“ answer sheet to all examiners contem- may be right in their disapproval. It is
plating machine séoring, but none of  what is semetimes referred to as a cal-
© this hag done much good. Not until the ™ulated risk. I have a feeling that the
" efffrént fall program. This fall we in-, test wiseness of pupils in our schools
——oduced two small-innoy :;:—,'nmwmdeﬂlek—knnwledgaﬂithiadienciﬂf%
instructiond® materials. Now the tests correction formulas will cause them to
_are Soming back to us for scoring, and

Q
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for the first time in’ all these years we

sg&mﬁfi to be getting somewhere. At any-
s ﬁ fﬁﬁ,‘ 1€ ]

answer sheets received from a
" number of the schools are amazingly

" tions were, very ‘sfmple. The specimen

» apsyler ‘sheet, which heretofore had

¥

sdfved to illustrate good, black marks
only, was divided into two parts. One-

“half was well marked and the other half

g first e . that 'some of our examiners .
“found out what an answer sheet too |

poorly marked. Apparently this was the

pogrly mérked to yield “correct” scores
looked like. Such an illustrative sheet,

" incidentally, rhust actually be marked

T, examinegr,

v —responses to a few additional items
~+*—-—more or, less at random. Naturally, I

by hand to get the idea across to the
.Copies rgprgdﬁced by the duplicat-
in%;]grccsss simply will not do the job.

The second' change was an .urgent

request that each school plan its test--

ing sehedule ‘to’ allow an extra five

: hes & L] ¢ _ T S SIgE -
minutes in which the response positions .

on the answer sheets would be dark:
ened by the pupils themselves after thé

test: booklets were collected: Oné of my
more realistic colleagues pointed aut .

that, if the test were a timed one, an
occasional pupil might welcome the ex-
tra’ period as an opportunity to mark

was quite_shocked at the thought that
any of our young people might €ngage
in such sheranigans, but we did think
it advisable to include a suggestion that
this operation be well supervised by

: aler;:prmj:tarsi
. 1’am awaré that

_ is frowned upon by some authorities on

-

5

iﬁﬁﬁved; £ w )
- Wow the changes in special instrucs

kad of device .

5y %

be fairly ambivalent about wild guess-
ing.” ’ : :
. The Graphic Item Counter

“ There is time for only a brief com-
ment on the item counter. This attach-
ment to the scoring machine makes
possible a graphic count of responses
to the various items.as the answer
sheets are run through the machine, On

a single graphic item count record, it is

possible -to’ count the correct responses
to ninety items, or to opunt all re-
sponses to eighteen five-clioice items,
and so forth. The respeses on 115 an-
swer sheets may be counted ‘on any one
graphic record. The graph is made with
carbon papes, and thus it is not always
as legiple as one would desire. _
TH: use of the itent counter unit is
much slower than scoring, but still it
does count responses to items many
times as fast as they can be counted by
hand. We have found that the item

. counter saves an enormous ambunt of
‘time in making item analyses. of new

tests or of tests on“which further item
difficulty and validity data are needed.
_An aggregate. weighting unit is also

available and is useful in résearch, as

well as in different kinds- of scoring,’

‘such as the scoring of rating scales
“where the various characteristics to-be. ..

rated hayé different values, However,
this unit is not often used, and since
we have had 'virtually no exerience
with it at the Educational Records
Bureau, I will omit tomments on that
aspect of the scoring machine.
Conclusion ,
‘In summary, some seventeolt yeafs
of experience with the IBM Test Seor-
AL

.t %
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' ing Machine in the Educational Records

Bureau program indicates that this ma-
chine is, in itself, rather highly satisfac-
tory, even without further refinement.
Our difficultiés arise mainly from fail-

users to Tecognize the crucial impor-

- tance of well marked answer sheets, If

this ‘'one problem ¢an be fully solved,

the efficiency of the use of the scoring

; ?g@hige will be increased at least three-
fold. . "

My remarks have been confined to an

- evaluation of the mashine in its exist-

ing form. Although, as I have indicated,
the present model is' giving good serv-
_ice, so far as the.Educational Records
Bureau is concerned, I should like, in
conclusion, to suggest very tentatively
four or five kinds of improvement that

- might be made-in mechanical devices
" for the scoring of tests. Without doubt, :

various ones of these items, as well as
. others, will be covered more authorita-
tively in Mr, Bradley’s talk, '
___First, the scoring of poorly recorded
responses. A machine that would accu-

_ rately score answer sheets in their na- -
. tural, uninhibited, unrepaired, raw

state as they are received from the aver-
-age student in almost any school or
college would contribute enormously to
efficient scoring.

Second, the speed of operation of the
machine. The actual process of scoring

* with the IBM machine is amazingly fast

: in comparison with hand scoring. It
.does, however, depend upon several
comparatively slow mechanical move-
ments within the - machine, and, of
course, it involves a number of move-
ments on the part of the gperator.
Much scientific progress has been made
"even in:the few years since the machine

was developed. It -may be assumed, '
. even by a non-mechanically-minded ob-

-gerver, that it may be possible to intro-
~ duce fundamental changes into ma-
chine scoring that will put these
procedures thoroughly into step with
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a streamlined, supersonic, electronic, .
atomic age. 'For example, automatic

feeding of the answer sheets into the

machine and automatic recording of .
the scores would noticeably increase

IO opers

E, reduce the pnss:bﬂity of error.

- Third, the scoring of multi-scale tests..

Any change in'the. basic structure of

. the machine that. would make possible .

the rapid scoring of multi-scale tests,
sizch:as the Strong bla‘nlgfter the man-

_ner' of Hankes, would enable units
equipped with the IBM machine to

render somewhat more ihclusive serv-
ice. . X -
Fourth, provision for greater. flexi-

bility in test construction. At present, '

test authors who desire to adapt their

tests to the IBM Test Scoring Machine '

must observe certain requirements, such

“:ag the arrangement of the number of

items in a given part in multiples . of

fifteen or else the omission of several .
" numbered items, and so forth. If.it were

possible to eliminate the fixed lields in

the scoring machine and' also to make
refiiements so that a single answeér
sheet would accommeodate a larger

number of responses, these innovations

woud assist>both test authors .and test

users, . 7
" Fifth, the elimination of various
minor annoyances in the use of the scor-

ing machine. These include the influ- -

ence of humidity on the scores, pins
that sometimes stick, occasional batches

of answer sheets printed so they do not
register perfectly, and the sticking of

scored papers in the machine. Each one
of these is of no great importance, .but
they add up to lost time and frayed

nerves. Their elimination would make .
" for faster machine scoring services with
a smile and would help appreciably to -
safeguard the accuracy of the scores

obtained.

_ Finally, the expense. Thus far, use of
- the scoring machine has been limited

largely to service centers, large school

=
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. systems, large industrial organizations, would contribute -greatly to increased
and military establishments. The an- use of standardized tests, to the scoring
nual charge for the rental and service of teacher-made tests in numerous
of -the machine, while moderate, has schqcﬂs, and to research. (Incidentally,
_been beyond the budgets of most small, either'of these developments might put

and many medium sized schools Either —the ERB-and-kindred-organizations-out——
an inexpensive “desk model,” or an of business, but happily this dreary
electronic, centrally Jocated model de- topic may be omitted because my time

- sigied to render nationwide service, . has expiredl) o

g .

e

-
. .“L‘;n.': ) .. o
o
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| "JOHN E.
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“THE UNIVERSITY

Tae UNIVERSITY SERVICE BUREAU may
be defined in general as an' dgency -

. within a university operating punched

card equipment and making its services

- available to any department within the

university. Though such agencies: have
existed in universities for-twenty-five
years or so, the number of such prior .t
World War II was quite small, ‘and the
growth and spread of this‘type of serv-

- ice during the past seven years has been

_remarkable. There are now about 200

colleges and universities in the country
which meet this general definition; in
addition there ‘are another 150 or so
schools’ utilizing punched card ma-
chines that do not in: that the avail-
ability of the machines for other than
their basic mission is non-existent or
very sharply limited. Such installations
are mostly in the University business
offices, with some in the Registrars’
offices. :

Among the institutions which meet
the above general definition there are
those in which the machine installation
is administered by the particular ~de-

- partment that provides the basic work-

load for the machinés, e.g, the Office
of the Registrar. In these cases the serv-
ice function is more or less secondary to
the primary mission; we might refer to

" such administrative entities as quasi

- -gervice bureaus. On the other hand, in

about 30 of the larger universities ma- .
chine services are centralized in an ad-

 trative organization

SERVICE BUREAY

ministrative unit-whose primary mission
is the service function, The number of
such institutions has increased four-fold
in the past seven years; and the trendtis.
still upwards. Since guch service bu-
reaus are expensive And-require size-
able workloads to jystify the adminis- -
it is likely that
such will be restricfed generally to the
larger institutions, But there is no doubt
‘that the concept of an autonomous bu-
_reau that provides machine services for
the entire university is here to stay: -
What does the centralized machine
service agency have to offer to testing
programs and research? Those in the
testing field have long been eager cus-
‘tomers of punched card ‘equipment.
Testing characteristically requires large:
samples with a relatively small amount
of information per "individual in the
sample, a situation tailored to the
punched card. Testing makes extensive
use of frequency distributions and order
statistics, of bivariate distributions from .
.coded or grouped data, of second mo-
ments and product moments. All of
these can be handled on the basic ac-
counting installation—the . sorter, the

reproducer, the collator, and the ac-
counting machine. These machines, to-
gether with key punches, verifiers, and
the interpreter, for many years: consti-
tuted . the facilities. of the university
“service bureau. In .very recent years
many have acquired punched eard com-

N
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puters, IBM's slow speed 602A, the
medium  speed ‘804, or Card Pro-
grammed Calculator. ‘The availability
of these machines enormously increases
the pntenhal c:f the service bureau in

luw the direct mmputatmn of first and
second moments and product-moments
in Iarga numbers as well as ma’ny cx'ther

mull:phcaban nnd division. The CPC,
particularly, - permits- for the first time
relatlvely rapid computation of the
inverse of a correlation matrix, an oper-
ation fundamental to many areas of
. multivariate analysis, - Without these
computers many areas of research are
closed to the researcher because of the
gargantuan computational task. To

complete the machine potential of the |

prgsent-day university service bureau
there is IBM's 101 Electronic Statistical
Machjfe which permits the high-speed
eparatitn of contingency tables from
Tegqrmnl or coded data, item analy-
.ges, ‘&diting ‘and sequence checking,
selective sﬁtpg, and many other tasks,
1t is hlghljr versatile machine that has
agg availahle for -too..short a. time to
‘comid ﬁxto&genﬁsl use ity test pmcessmg
. No meﬂhﬁn Qfsﬂﬁces .of 4 univer-
- sity installation woiild: L’AE complete
‘without pointing out that the machine
scoring ‘of tests is properly a function

of such a burgau. Test storing is a sub-

self, "and is treated by other

speakers; hdivever, it is pertinent here

to mention that scoring is so often fol-
lowed diregfly by card punching that
it is advantageous to the entire process
to keep all operations on the data
within a single organization.

The complete university service bu-
reau incorporates all of the above
equipment, and can provide all manner
of statistical and process§ffg services
within a single organization—test scor-
ing and item analysis, the preparation

* of listings and frequency distributions,
ordér statistics, the computations of

measure statistics, and finally the in-
volved matrix computations of multi-
variate analysis. Desirable as this pic-
tiire is, it must be raﬁggmzed that it all
costs money and requires a large work-

md-resemrch~They ,l'—laad—Furthennure—a—sxzeubla—mnchine—

installation requires a type of ongoing
workload that is repetitive in nature, ~
one that provides the financial support
to absorb most of the fixed costs of op-
erating’ the installation. With this as a
base, it is possible to schedule on top
of the regular load the many “one-shot™
research jobs that arise in a university.
Since the support for a university serv-
ice bufeau must pn:"n]y be derived
from income for services rendered, the
users must share the costs on the basis |
of machine and personnel time required,
This requires cost accounting, sched-
uling, and careful planning of research
jobs to use available set-ups and pro-
cedyres. For these reasons I feel that
the sgrvice buré*ms wi]l ]ess and ]Ess be

handle hls own data Pracessmg thnt-
is, the trend: is toward providing ma-

chmg services for the researcher, not

7 just the machines.

‘The complete service bureau can
easily require an annual budget of
$100,000 or more; it is obvious that
many institutions simply cannot find the
workload or financial support for such
an undertaking. So the kind I have de-
scribed above will necessm‘lly be re-
stricted to the larger institutions, and
many will have to be content with a
basic installation .of accounting ma-
chines. Much can be ®one with such an
installation, of course, dnd the way is
opened for greater use of available ma-
chine potential by the larger service
bureaus -opening their services to the
smaller institutions, to supplement the
limited _capacity of a small installation
when a sizeable job arises, and {o pro-
vide. the .more expensive computing
services that the small institution can-
not afford. L. feel that the large institu-
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i ive ‘planning and board Wmng
nbhgatmn to provi thip_ _Inde'ad we freguently find that it is ad-
regional basis, and:'the:trend’ & :

this kind of sharing: of thdchirie 5

s deﬂg,itely mdjcat o

saved thereby Dunng the past year -
: smdled abﬂut 100 resea:ch jnbs of

ps pmd off handsomely in lnwered
osts and personnel time saved,

The machines themselves, of course,
do not make a service bureau. More im-
portant are the people who plan the
jobs and run the machines. An ade-
quate staff of machine operators is
edd r - essential; however, the key figure is the
:supervisor who handles the communi-.

 duced by earefu:-, ]
" joh. For examp
« necessary to enmgu,,
among three variahles
50’ cases can B dc‘me N & 6

lator, and: cation .between the consumer and the
such a ]nb is "t ~ machines. .-The need for persons with
efﬁmentlym‘;' P competency in testing procedures and

':m.nly515, in statistical methodology, as
well as in machine methods, is a high-
order heed, and one that is rarely m
except- in those institutions that ca

d ' machine service .

gréat neeé. for the
persdns in: éplqtl-

i 'Eastcm University. afford’ a *centrali:
1 such & set-up for the 602A agency. Thiet
y thﬂt wﬂl ‘gllow; ﬁpmvone fh‘;i fme var1=' avml;lblhty of

q’ enn]e equiva- d
“both the

stnrage for

are lﬂﬂklﬂg

bureau depends tﬂgﬁ
tent upon 'the integrat
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the cases where unnecessary data tran-
scription, recoding, and machine proc-

. essing could have been avoided had
~ machine specialists been consulted in

a project. For the

- must provide personnel who can take

the Hme to consult with and advise’

him, ‘to steer him clear of the errors of
omission and commission that make
eventual machine analysis awkward or
~difficult, to assist him in devising data

~ record forms suitable for the use of key

punch - operators, to make sure that
codes are in line with machfne require-
ments and limitations, and to avoid de-
signs in which the necessary statistical
methods are not amenable to ordinary
machine procedure. For the graduate
student the service bureau personnel
should supplement—but not supplant
—his adviser. '

... ‘Mpchis e spepialists with a good back- .

mathematics,. statistics, test-
!$égearch methods, are not
readily available, nor will they become
so unless training programs produce
‘them. Hence one of the functions,of the
larger service bureaus is to provide a
program -of instruction in machine
methods to tie in with backgrounds in

. " pther ficlds, Courses in basic punched

hods, -in numerical analysis, in

the service bureau are

"‘i;'.fayi" in wh1Ch this training program

can be organized: -Courses and pro-
grams are now in existence, but the
large need for such training—greafly
{fiereased, it should be pointed out, by

erson with the small job—often a

person h the sms ften grate it into the
. graduate student—the service bureau’

‘staffing and equip

. programming, and graduate,

the availability of electronic computers
—has become apparent just in the past
few years, The next decade will see
enlargement of the gengral role of the
service bureau such as to actively inte-
2 he academic program Of
the university, «*

To summarize, I have described the -
University Service Bureau as an auton- .

omous agency within a university
whose primary mission is to, provide -
machine servides to all departments.
The distinction between this and other
agencies that provide machine services
in a universitylies in the administrative .

. organization and the primary mission

which that adnjjnistration is re-
nsible. Maching' sefviges today in-
ly 'the'rautine statistical
dperations that can be“arried out on

punched card accounting machines, but .

the more complex operations that can
be carried out by electronic punched
card computers. Machine services in-
clude a consulting fanction provided

_by personnel.trained ig statistical meth-__

ods and research procedures as well as*

" in machine juethods; and it includes the
. function of training persons to operate

at this consulting level. The cost of
juipping such an agency
is high, not all institutions can afford it.
From this stems the. notion that the
service function must ultimately extend

* gutside the University to other institu-

tions. Finally it is my personal convic-
tion that the concept of & machine serv-
ices agency is firmly implanted and that
it is now a most necessary and vital part
of the, total research facilities of a Uni-
versity. . T ‘

. s . ’ T
B . *
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Impact of Machmes and Devices on Develci)pments

“in Testmg a:nd Related F1elds

= 'LEDYARD R TUCKER -

USE.QF ELECTRONIC COMPUTING MACHTNES

FDR TESTING PRDBLEMS R

: é -

Iri "PREPARING this paper ennceming
possible impacts of electronig.gompit-
ers on testing problems andspractice I
had some dﬁéulty in framing the in-

" troductory section. I wanted to insert a’

disclaimer about being expert on these
. machines without implying that I'n
» not have anything more to’ say‘_in
allotted ten minutes. Pragresswin th
-—development.of- these electronic:davie
is the result of masterly Wwork of an ex

pandinp;’ group of mathematicians, phys-

icists gnd engineers. Some of this prog-

‘ress has been spectacularly reported in | 7
" the ‘press as development of “giant” recti

brains.”- ‘Having several problems in

psychology: and testing for which I was " r

unsatisfied. with our present methods
and atiswers, 1 have apprgaehed the
field of these “giant brains” to try to

elicit some hélp. I have succeeded in.

being introduced to a few of these élec-

‘tronic wizards 'dnd have the beginnings: .,

. “of a speaking hequafntance with a cou.

ple. In ta]kmg today I wish to make:no_’
prstense at being an .expert on- elée-r :
tronic computers, but .rather to" aps:
_proach the topic of possible impact

from the view point of a psychologist

* interested in quantitative methodology.
I am going to.limit my remarks to
--general purpose machines as contrasted
to such special purpose devices as dif-

. ferential ans]ysers or smrmg ‘machines,

ight
the . Ttmmﬂ pmif'—sses or addition, subtrac-
. Ixcatlun ‘and_divisionand- ,

cards iz availahbl

“An mlEmI pmnt;i wish to make abaut‘
the electronic chbinputers is one with -
which many computer experts will

agree. If these devices are “brains,”

they are simple minded in the present
state of development. They perform
such -automatic logic as the computa-.

In; mtarmédmte results. Con-
gle clerk who could perform

d;-d step by 3tep di-
Eﬂl‘l&lhﬂnal direc-

vided with a

cnrds are to.be m‘hefed so that each -
one. may, hé réferréd- to' by its code
riumber, At any patricular time, one,
and only one, ten digit number may be
recorded on each card, Whenever au: o
clerk -records a result on one of

f_t‘ﬂrds he erases any previous nurnber
on'the card.

- "There will be two types of numbers -

'directmn codes and problem numbers,

F:r’autmng to our clerk will be coded
n:such a fashion that each of the sev-
eral numerical and decision operations
has a unique code number occupying

,tntmna] processes and could -

it ._éﬂns:der also :

o

7 Y .
E‘.;’-'thls ‘clerk. These -
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_ be used are recorded in the later section

“oaso of decision steps, the card code

 results so- that progrgm errors may be

.-

.

the first two digits of the. directions
code numbers. Code numbers for the
cards- having the problem numbers to
the

number part of the directions code will

1953 INVITATIONAL CONFERENCE

tions as wa]laaﬁcertam other automatic

logical opergtions, . - _

In my analogy of a clerk and file of
cards I omitted mention of two impor-
tant matters: the original recordin -of

"the program and data on'the cardy ind—

“the preparation of a report of results.

be the code for a card containing direc-

- tions for ‘a conditiopal step. Normal
-progress of the clerk’in directions exe-

cuted will be consecutively coded cards.
Our dlérk is now set up to perform

“the functions performed by an_elee-
tronic computer, Before our clerk can

go to work, however, a program of di-
rections has to be devised. This is the
step where brains are required. I am
tempted to say plain, ordinary human
brains, but ‘this would not be quite.true

" bécause spegial talents are involved.

Extensive, detailed, and - painstaking
analysis of the general problem to be
solved.is required in g}e preparation of

‘a program of directiohs, This program.

has to_be self sufficient so that once the
maching; 137 started it can continu
through, thesuccessive steps witho
human - jntervention. Much time is:
taken checking each program, trying it
out-on sample problems, and checking’

détected and corrected. )
" Once a program has been devised,

. the electronic machine has a terrific

speed advantage over our clerk and file
of cards. It is also:less likely to make

_random errors. These advantages along

with reduction 'of tedious labor per--
formed’ by human beings provide the
major assets of these machines. Prob-

* ably the most valuable, as well as spec-

tacular, consequénce of these assets is
the utilization of electronic computers
for solution of problems which were
otherwise prictically insoluble becduse
of the extensive cémputations required.
With the use of-electronic machines,

“"_ gcientists may extend the horizon of

problems attempted in the direction of
problems requiring extended computa-

. hay

- these machines on testing, Some work

Input and output aspects of present
machines are serious problems. Insofar
as psycholagical and educational test-
ing involve much data, simple compu-
tions, and considerable results to be .
%@rf&d; the input—output problems
are most aggravated. This raises the
problem of - proper ;balance between
various machine facilities so as to pro-
vide the-most usable services: for test-
pensive computing unit justified - when
coupled with relatively slow input—.:
output units? Would several small
and slower computing machines, each
to the present type of input—
outpiit:’units, be more ~“gconapnical?
¢en pleased by information ‘dor
cerning "development of such machines
under @ title of data processing ma-
chines. An alternative. solution is'the .’

‘ing problems. Is a large, fast, and ex- -

" connection * of " parallel “input—output,
‘units;to ohe large machine. This is also
idane. .

. Those of you who are acquainted
with the electronic machines will note
that T have ndt emphasized the size of
“memory” problem. This is the size of .
the card file and relates to the number
of numbers that can be maintained in

_ the machine. This is also critical’ for

many testing problems igvolving much
dati. Machine developments, however,
seem to be solving this problem.

Let us try to eviluate the impact of

“im

has already been' done, especially in -
factor analysis, ‘Charles Wrigley -and;
Jack Neuhaus at the University of dlli-
nois have reported determination -of-
principal compenents. Frederic Lord of -
Educational Testing Service is perform-. -
ing a maximum likelihood method facs-
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tor. analysis nIl‘ﬂ'lE computer at Massa-
chusetts Institute of Technnlagy '

- Extengive - operations similar to those

‘encountered in testing haye: heen con-
_.ducted on an electronic machine by the

u

=

i

L3

more dis limits on feasible analysis

now existé» We may. now use theoreti- -

cally preferred methods which have
been digearded -as too complex and at-

&

. # . .
huriznn%% .gur eanceptmm New, . and

United States Bureau of the Censys. ’ tempt’ solution to problems now le

Some eonsidmatiﬂ& has been given to
possible usk'of these machines for op-
erations noWy being performed in test-
ing studies, .t seems possible that large
tables of intércorrelations can be com-
.'puted more economically. by large elec-
tropic machineg than by. present meth-

ods; Whether other analysis operations "
can be performed more economically -’ ‘
- fEaSLblllty

must be determined by further study.

It is my ﬂpmm(tlhthat electronic com-

puters will ha eir main impact on
tésting:.in terms of :pew procedures.
Some of these prcmedurvzs are now auto-

matically discarded, others are not even

mncewed We may: now extend the

either’ onl),r partially solved or unsoffed .

‘ﬂ:ﬂ now, {;sed John Keats

e are investigating the
gb ckplicit soluhcms on an
omputer,” .

eléctrohic

] @riders of the Educational -

r éxample, selection of item

Asa gener-ﬁ summary,. it is- n;y apm- sy

puters on- testing is a- matter for the’

future, It will depend on the fertlhty

of our Enagmahnns & g

R

4y -
e

-.ion that the mpact nf electronic com= . . %

o
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Devices on Developments.
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Dn. Tucker has spoken to you about
‘electronic high- speed computers and
- suggested ‘the .extent to which they
° . might be adapted to the special needs
of testing in the field of psychology. Of

the machines in The Adjutant General’s”

~ Office, Department of the Army, that I
will discuss this afternoon, one is in the
family of the. electronic computers. A
second group  of = machines, while
- \inlque,~involves - more conventional
punched card methods.: Although my
topic will cover heterogeneous types
of machines designed for quite distinct
problems; nevertheless, they comprise
a single entity with respect to problems
of test analysis. D :
For the sake of our present - discus-
-gion, these problems might be put in

two' classes, namely (1) study-of bat-

teries of tests for the determination of
basic  psychological factors, and (2)

study of individual tests via item stud- .

jes for the development and improve-
-ment of such tests. The former type of
problem often leads to extensive analy-
sis employing, methods of factor analy-
. ¢is, While we\do not have especially
powerful facilities for the reduction of

a matrix of ¢

uate factor matrix, we
: acfal facilities for the formu-
lation of psychological hypotheses re-
. sulting from factor analysis. _

.. Our special machine, known as the

. "AGO MACHINES FOR TEST ANALYSIS

rrelations among many

Factor Matrix Rotator, is designed to .

 facilitate the work of going from an .

initial factor solutign toa desirable final *
factor solution (frequently described as
“simple structure”). It may be of in-

terest to some of you that the. machines.

Dr. Tucker discussed are of the digital -

variety the AGO machine is of the
analog type, that is, the readings are
in the nature of displacements along a
scale so that the.figures have to he -
estimated from calibrations on the scale
rather than read as precise digit values.

The initial factor.weights are set into -
the machine by means of a serfes—of
dials; then the positions: of the points
representing the tests are viewed . as
points of light on a scope equivalent
to a 17" television screen. At the’ be-
ginning of the work, tlm‘adi;aﬁls Tepre-
senting the transformation matrix are
set for the identity transformatjon so
that the researcher can first view the
plot of the points as they appear in the
initial (mathematical) factor solution,
The axes are rotated by a ‘simple ma-
nipulation of a dial; ‘when desirable
positions of the axes are located, the
researcher. can™cause the appfppriate
elements in theé transformation matrix
to be reset to take the new. positions’
into account. : ) :

*Since October, 1953 associated with’
ERT;? Corporation, Santa Monica, Cali-
ornlad.. = . .
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Qf cﬁursa, thg E]nts Df pnints wawed
nn the  scope, are. in two-dimensional

" space, that is, plots are’ exhibited for a
. pair ‘of, axes at a time. An immediate '
o vantage over hand methads a:ises

.bemg made regardmg the mfatmn ofa’
- 'particular pair of axes, it is possible to
- view each of the remainipg factor axes,

" ‘in turn, with each of the two under con-

. sideration. The usual prncedure em-
phyed by researchers using this nfa-

- chine is to view the plots in relation to .

~"all ‘possible pairs of axes and-or a
- schematie chart to note those planes in

~ -which rotation is most desirable and

those that might be consid®&ed jn order

" to keep in number of rotatmrls at a

mmi:mum :
" When Bnal declsmns have Beena made

" about the location ‘of factor axes-to ex-

hibit simple structure, the elements of

- 'both the transformation matrix and the -
final factor matrix-.can be ‘read out as

Tast as the e,xpermlentEr can turn’ the

© dial and regd a gcale, gince the cﬂmpua_

tatmns are" ﬂnné electronically. )
"The . Factor - Matrix Rotator -is de-

‘ s;gned pﬂmarﬂy to hdhdle prablems of

up to'50 tests and 12 factors and in-
" volving grﬂmganal -patatioris, The ma-
ching’ has "already "been: applied* to
problems involving up.to 130 tests and
24" factors, Furthér, it has been em-
ployed  in .connection with oblique ro-
- tations. : However, appllcatmns beyond
‘the basic capacity of the Rotatgr neces-

‘ sarily involve extensive additional com-

_ putations off the machine. - :
. The primary advantage of the ma-
chine is that of spe_egl gometimes as

" much as 50 to\l in, ]Qmpanqnn with

. hand and desk ca ,\ﬂa or methods. As
“a result of this speed, other advantages

- accrue; such-as the ability to achieve a
“‘more satisfactory .final product because
© ' rotations and examinations .of ‘them can
.. -:be.éarried out with

th-such egse
As indicated. eaf! i

wo. t}q) _:5 ﬂf préblémé

e
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The second, chermg saveml machmes, Ear

m\mlves item analysis of tests, -

"The source machine for -our “item |

analysis work is the Document-to-Card -

Pum:h This. device cansists of several -

1

m ,unents—ﬁrstTtEt—s—ﬁriﬁg—fﬁ—, i

chme chassjs containing a Sensihg unit_

and pluts board. The IBM answer sheét

is fed inté the hopper of this machine.
Then a tabufating card, with- punched

‘holes corresponding to %fh item re-
. sponses, is prepared. by

component, which résémbles a modified
IBM reproducer. | Unique, identifying

‘inforthation for each answer _sheet 'is

transeribed into the punched Ard con:

currently by means of the third, com-
- ponent, a mfmua]]y operated keyboard.

‘The.Document;to-Card Purich ‘is de-
signed to accept item information in 60
columns,  allowing the 20 remaifiing

Ealumns cnf thg pum:hed t:-ard fnr ldEﬁti- 6

formation, Of quse many more th,‘n .

60 items can be put in the 60 columns,’
For a typical Army test. involving foyr

-alternative responses per item, a total

of I80 itemy can be placed in the card

ak a single pass of.the papers through
the machine, by means of triple punc =i,
ing ‘each column~Within this standard

of “four alternative positions, special
checks have ‘been built into- the ma-

_chine for the detection of double re-

sponses and omits. For tests involving
ﬁv\a choice items, true-false iteris, or’
any type other than four-choice, the
Document-to-Card Punch may still be
used but not all the checkmg features
can be applied. - - :
Considering * speéd of c:pémtmn, it
should be recognized that the rhachine

e second .

e

is controlled by a human operator. Op- £3

arises from the reading of a maxjmum

. timum exploitation of the mjehma

- of- item information in one pass of the
»answgr sheets.. Thus récnrdmg the Te- .
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1/7th the total time it would take a
crew of key punch operators to do 1t‘
manually.

Wh;lantem information wau]d not

-ordinarily be multiple punched in’ cards

when using conventional key punches,

having such information prepared on__.]

the Document-to-Card Punch does not
at all distract from the usefulness of the
tabulating cards. At the Personnel Re-
search Branch, the multiple punched
cards are used for the study of item
difficulty and discrimination on such
conventional IBM machines as. the
Type 101 Electronic Statistical Ma-
chine, Type 602A Calculator, and Type
407 Tabulator.

The Docunjent-to-Card Punch has .

been found to be a very useful machine
for problems of item analysis in the
AGO over the past five years, first in a
rather crude. experimental form, and

* during the past two years in an im-
~pmv’ed model. During the course of our
experience with this machine, we found -

a great need for dnother piece of equip-
ment—something that would provide
an efficient means of getting a score

_into a punched card-which already con-

tains item responses. A machine was
designed by us and built by IBM which
does precisely that. A stack of cards,
punched with item responses, is placed
in the hopper; the key for the test is
punched in a master card; then, com-
pletely automatically, the individual
cards are fed, matched against the key
card, and punched with. the number of
instandes of agreeméﬂt with the key.
This special machine is known as the
Card Scoring’ Punch. It is designed
primarily to supplement the Document-
to-Card Punch, but, of course, can also
be used to score punched cards that
are prepared by other means. We do
not propose this maching as a. stubsti-
titute for a test sgoring machine. Its

o

efficiency in scoring arises when item
_responses of a test. are already bn
-pum;hed card form. Then, of course,
the automatic scoring is very, fast. It~

operates at a speed of about 400. cards
per hour, with no more attention on the

art of an operator than that of plamng
-§tém cards in the hopper and removing

themn after sr;ﬂrmg The score obtained

for each card is punched automatically ..~
in any one of six fields selected in ad-.

vance by merely setting a switch, By
replacing the key card it is possible to
rescore the same cards, thus obtaining
several different scores and-recording

* these in the same cards. “Rights” and
*wrongs  can be obtained separately;’

then any scoring ferrula can be ap-
plied by means of a pass of the cards
through the 602A Calculator. The ease

with which various scores can be ob-
tained from a given set of item ‘re-

, Sponses opens the way for new avenues

of research in test development in fields
such as personality ~measurcment.
When trial scoring can be accomplished
at such low cost, the researcher can
casily afford to experiment with various
methods of keying nofi-cognitive data.

In summary, the Personnel Research

. Branch has a broad mission, that of de-

veloping techniques to aid the Army in
its problems of selection, classification,
and evaluation of men. To accomplish
the statistical analysis inherent in this

research most expeditiously, we have.

W

developed and put to use certain”

unique machines. Among such are
t}lDSL dmcusscd here: the Dudument to-
whmh are useful in lmge volume 1tgm=
analysis, and the Factor Matrix Rotator,

a special electronic device to expedite .

an important phase of factor analysis.
All of these have already proven ex-
tremely useful to The Adjutant Gen-
eral's Office in test analysis.
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Impact of Machuies and Devices on Develo opments
| m Testmg and Related Flelds
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NEW DEVELOPMENTS IN TEST SCDRING MétHINES

‘i‘ 3

I wis 1O T}u,m - the 5pOnsors Df t}ns
meeting for the appurtumty to tell you
aboutgf'estscor’s scoring fnachines, We
have several kinds and I would like to
tell you what they do and something
of how t.gey do it. Please bear, in mind
that these are all existing machines,

First, let's” consider the machine for’

scoring the Strong Vocational Interest

Inventory. Thiz is a eqmpletely auto-

ditions make{ﬁch a, device edopomi-
cally fedsible, ~-

This machine is appmxmmtgly 4 feet

wide, 8 feet long, and 4 feet_high. It
has 300 v#uum tubes;Tover 100,000
soldered connections, and - requires 3
kilowatts of electricity. It also has built”
in- checking systéms but frequent accu-
racy checks are made. Being an ana-
logue device, aceuracy is limited but

matic device—the -operator inserts a¥ the error is usually only DllL to-two

answer- sheet which is scanned by a
resistive type picK up. This pjck up
transfers the pattern of responses to 3
battery of 1,200 double throw switches
h are in turn connected to a grid
ufj;stances This grid is a fixgd mem-
containing all the scoringy weights

“for the Strong Inventory.
The 1,200 switches indicate “se-
lected” or “rejécted” for each of the

standard points,

mentiohed that a” resmaﬂcg type

up was uSEd—WE have fmmd tbat

plL

nﬂkmg a usablé cunductwe pE;n:ﬂ line
is extremely unsahsfacfur’y Therefore,
we have splved: this problem by re-
marking all’ Strong tests with a conduié-
tive ink made of:a colloidial suspension
Df graphite in weater and marketed by

inventory questions and puf,voltage ons’ “A heson Colloids Company undér the

the resistance grid. Current proportitnal
to the student’s score is fed from the
grid to a group of 50 Electronic Alge-
braic Analysers. The Analysers then

operate a printing mechanistn which

plots the praﬁle of the student’s inter-
ests. ;-Z
-~ The time reqmrt:d to score a test is
thirty seconds. It has been computed
that this machine is equivalent to over
70" of conventional type scoring ma-
chines for doing its particular job and
is ‘an illustration of .the value of the
special purpose machine where ch-

¥

N,

S <

trade name of Aquadag.

Our experience with the labove and
knowledge of the problems inherent in
the resistive - pick up lead to the-de-
velopment of a very simple and reliahle
optical pick up which was incorporated
into our next majcr machine, We call
this one TUSAC for Testscor Universal
Scorer-and Computer. TUSAG i really
designed to score test batteries, rather
than single tests. It is too big and com-
plax to do smdplé tasks Its ec@nam:c

swer shaet, Qphc:ally scan both s@es

166- . .7
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simultaneously, gatHer the sgores, coun-
ting «both rights and wrongs, convert
these scoreg, weight and combine the
convergjons and print out the resultant
index scores. gingle or multiple answer
sheets can ‘used—all the clerical

‘and resultant erroxs are elimjnated.

& TUSAC is a diffital u:t:sunt%' and 1¢ com- "

" pletely accurate,

* e study madé®at a large military in-

stallation showed that a'single TUSAC

machifj#sgunning ten.hours a day with

two opitfitors could replace a staff of

100 men" actually required for an

-, eméFgdhey, situation.” Under normal op-

erations, i£additipg to the man power

@ saviregs, the sgvings im paper alone was

.* .estimated at $14,000 a year with con-

4*  siderable.savings in space needed” for
storage,of records, supplies, etc.

The TUSAC answer sheet is modelled

eafter the, IBM. The vertical spacing of

tained, byt the horizontal spacing has
beefi doubled from 3 per inch to § per

ingh, Marking has been simplified, as.
any kind of soft pencil of¢ink can be.

&

he student. Because of the op-
k up there are none of theblank
spaces, required by machine: stguctural
consideggtion and the entire surface of
the answer sheet is usaple. This gives
over 2,100%vgilable response positions
“per side. Thexefore, several tdts can
easily be plactd on onc answer sheet.
2 @At thi time I would like t8 suggest

the adoption of #istaritlard format for
~ answerysheetsyo that the various ma-
chines now building or under @onsider-
ation.will Be universally uséfyl. TUSAC
is.designedl for fexibility jn this regard
and scorgs both MRestscor and IBM an-
Fwer sE%;g. '

"TUSAC is wegsentially a siiﬁfﬂg ma-
cliine. It counts. marks on a sheet of
paper. It counts tthem one.at a timg,
just as @ou would when hand scoring.
‘As itrscans each matk it determines, by
comparison yvi}it}}‘\;ﬁpraviausly aquired in-

£

B
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§w$ is doneIn the machine. Fatigue

the response positions has been re-

_structions, whether the response is. cor-
rect or not. If it.is right, it adds one to
the accumulating tofal—if wrong, the
count will be affected as per previous
instructions. A fourth or a third of a.
“point may be deducted. from the scqre
—Simple—You've done it yourself. The
big difference is accuracy and speed.
TUSAC is not’affected by humidity or
chieated by stray marks or smudges.-It -
doesn’t tire and:make clenical errors.
Its scores are converted and printed
automatically. The output of TUSAC
can be readily coupled to punch card
equipment if dedired. .
The scoring rate of TUSAG is 100

complete test batteries per hour at’

present and we expect tp double this® .

rate as we gain experience with the
machine. ¥ '
Dimensionally, TUSAC is not large.
The size is only 3 feet by 6 feet by 7
o feet high. Power consumption is 4#%kilo- *
watts ant 800 vacuum tubes are used.
TUSAC is a special maching and
here again wezhave the case of a ma-
chine being economically advisable
only when there i a large volume of
work suitable to its abilities. Phrough
cooperation with various test publish-
wers, we hope to make TUSAC a boon to
you through reduction of test scoring
costs. ) : +
. In my analysis %f the test scoring
fi2ld 1 reached the :conclusior that the
primary consideration for scoring edu-_
cational tests was accuracy-—Depend:
able accuracy equivalént to#dthat ob-
tained by repetitive hand scoring. Next, .
%was simplicity and reliability of the
scorjng  equipment. Repairs, . when
necessary, should be effected by a’type- «
writer or adding machine service man.
Third, scores should be printed. Too
often a ti d operator transposes the
seore, and “reading a meter is not an -
aecuraté -procedure.
Angwer sheet and student marking
.ments should be simplified to
sehodls to make answg sheets

g
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for tests of theu' own and to eliminate

tﬁe need for special pencils.
ThE cost uf the devu:-e shuuld be un-

to take advantagg of the time ssvmgs

of test administration and scoring and
remove some of the teachers’ burden.
Portability would be an advantage,
as it could then be used in any rocom
or passed from school fo school in a
dlsh'lct e S *a
Automatic ‘conversions to standard or
percentile scores would be desirable as
would be accumulation of number of
tests scored. and accumulation of totals

for a group of tests of bath converted

" .. and raw scores. Could this be done too

2

at™a reasonable cost?
The answer is DUS—which stands

for Digital Universal Scorer, Like the

soap of a similar name—DUS does

, everything. Yes, DUS does do all of the

things outlined. Lets review them:

Accuracy—DUS iz a digital device

with optical pick up.

Service—DUS is made up of simplé(
rugged components, most of which

- ¢,

: TESTING PROBLEMS 159

ha\je StﬁDCi the tést of time. Any type-
.wqtér shnp can service it. Scores are
printed—Raw or Converted, Uses any
ki d of answer sheet and they may be

weographed from speeial stencils, No-
'sp cial pencils are required. It's port-
able—weight is under 50 pounds cased.
Séparate visual registers accumulate the
nimbér of tests scored and the total
of scores.

'DUS will be available for dlstrlbu—
titm in September. The price will be
$385 to $650 depending upon: the ac-
¢essory items desired.

! DUS does not do item cnuntng We .
are making a separate device for this
work which will be digital in accuracy
sand have a capacity of 30, 60, or:90
items per ‘pass through. The basic price
of this unit will be around $2,000 and
it will be ready in February or March,

That covers our work and 1 hope will
cover your requirements in the test
scoring’ field. I want to thank you all
for your kind attention and invite all of
you to visit, Testscor when you are in
our area, Our staff will be d&héhted to
sec you. Thank you. .

[
U
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Impact of Machines and Devices. on Developments

“in Testing and

Related Fields

E. F. LINDQUIST

T

i THE IOWA ELECTRONIC TEST PROCESSING EQUIPMENT

Tuere 18 Now being installed at the
State University of Iowa a new “elec-
tronic brain” for the processing of ob-

" jective tests and test data..This equip-,

- ment is designed to perform at one time
practically all of the clerical and statis-
tical operations—scoring, _ tabulating,

' computing, and reporting—involved in

wide-scale testing programs using rela-
tively long multiple-test batteries, but
it is capable also of performing many
other clerical and statistical tasks in-
volved in educational and psychological
_measurement and research in general.
5o far a5 I have been able to discover,
the performance specifications for this .
new equipment are far in advance of
those for any other test scoring machine
. or test processing equipment now in
existence or now being developed else-

. where. Indeed, -the specifications are

such that I believe that equipment of
this type will exgrcise a very important
influence on the direction of future de-
velopments in the entire objective test-
ing movement. My purposes in this
paper are: (1) to tell you what this
equipment will do, (2) to discuss the
possible significance of this type of
equipment for the testing movement in’
general, and (3) to explain the basis
on which the services of this equipment
will be made generally available to any
testing organization or agency that may
wish to make use of them.

Perhaps I should say, before going

AF

¢y

further, that the installation of the basic
equipment in Iowa City will not be .
completed until almost a year from this
date, and that considerably more time "
will be required to install all of the
presently planned extensions to the
basic equipment. In certain respects,
therefore, I may be “jumping the gun”
a bit in making this announcement here
‘today. Had Walter Durost not selected
the general topic that he 'did for this
aftermoon’s program, and had he not
asked me to appear on the program—
to discuss quite a different subject—I
. would surely have waited at least sev-
eral months yet before making news of
this project public. However, I felt that
if I were to appear on this particular
program at all, I was professionally
obliged to make the most interesting
and significant contribution to it that I
could—and that meant that I was
obliged to tell you about the Iowa elec-
tronic test processing equipment.

The Iowa electronic test processing
equipment consists essentially of a
high-speed automatic test scoring ma-
chine, coupled with a special-purpose
digital electronic computer and a fast
output printer. A highly flexible and
compact answer sheet design permits
the answers to as many as 960 multiple-
choice items—organized into as many
as 14 different teéstf of any relative
lengths—to be recorded on two sides
of a single 8%” x 11” sheet. The exam-

B
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inee marks the answer sheet by sm)ply
making heavy black dots in boxes cor-
responding to the answers he thinks are
right. Any ordinary soft lead pencil
may be used, and no more than ordi-
nary care erasmg is requu*ed The
machine ‘will automatical

dlsallﬂw double or mu]tlple ﬁmrks 50
that no preliminary scanning of the an-
swer sheets will be needed.

The feeding of the answer sheets
thmugh the machine will be completely
* automatic. A stack of as many as 5000
sheets may be placed in the machine at
once, and the operator will only have
to stand by until the sheets have been
processed. As the sheets pass through
the machine, the marks w111 be seng&

sheet smlultanépus]y, the answers w1]]
be compared with the “right answers”
stored in a magnetic memory, and the
scores will be recorded in digital elec-
tronic counters. The scoring will thus
be serial and digital in character, rather
than of the analogue type, and will be
extremely accurate.

If desired, the machinc - will count
the number of “rights” and “omits”
separately for each test, and will com-
puts a waghtcd Cnmpnsue nf rlght{

rection- fnr gues';m&, furmulis If de=
sired, also, for a single test of not more
than 120 items, the machine will pro-
vide a score in which the individual
items are given different weights—as

@ many as 14 differént weights, with inte-

grad values of from 1 to 50, being per-
missible. Agaip, if desired, the machine
will obtain scores, either corrected or
uncorrected, for odd and even num-
bered -itenis i\"épgbrately for each of as
many as seveh tests, so that reliability
coefficients may be readily domputed.

table for each test. Thus, tHe machine
will convert raw scores to normalized
T-scores, to percentile ranks, to age- or
grade-equivalents, or to scaled scores
of practically any type now in use.
Furthermore, the same raw-'scores may
be converted to two or more different
types of scaled scores simultaneously,
so that, for example, the machine may
report both grade-equivalent scores and
within-grade percentile-ranks on the
same tests at the same time. The ma-

. chine wﬂl also secure weightéd tDtals

e‘mmmgei ;md_w;ll convert thes& tDtaIs
and subtotals in turn into derived sc
comparable to thusa for the individual
tests' &

inees name and nther mfmmatmn,
either alphabetic or numeric, from the

“answer sheet. It will then produce

As the scoring procceds, the machine

will convert the raw score on Bach of
as many as 14 tests on edchsanswer
sheet into a derived or'scaled sdoré,
according to a different conversion

Ki

printed eports of the names of the
examinees and all their scores. The
output r_)rintll] prin¥ a line of 93
charactérs, atfy 18 of which may be
either alphabetic or numeric, for each
answer sheet, or, if necessary, will print
two lines for each answer sheet. The
reports may be either in list form or
in the form of individual report cards or
profile forms for each examinee sepa-
rately. Unless very many scores are to
be reported for each answer sheet, the
machine will print both list and indi-
vidual reports simultaneously,

All necessary headings in the list re-
ports may be printed automatically
from blank apswer sheets on which the
desired headings have been entered in
place of the examinees’ names, these
heading sheets having préwcm*;]y been
placed in the stack of answer sheets at
the appropriate points. Thus the ma-
chine works exactly like an IBM alpha-

.. betie printing tabulator in this respect,

the answer sheets taking the place of
the punched cards.
As the answer sheets are being.

s -
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scored, the machine wﬂl cumtulate each:

of the scores for groups .of successive
answer- sheets, and will compute and
print the means of these scores. at-the
foot of the list report for each group.
If desired, the machine will' also cumy-
late and compute the means of the:
squargd scores and of all possible cross-.

products of the scores for a: limited :

number of® tests -thus prmﬂdmg the

_basic’ terms needed for variances and

y lmded form. by ‘markix

_swer sheets, a “key sheet”

for inter-coprélation and reliability co-
Furthiermore, the machine

efficients.
will tabulate graphic frequency dis
butions of the scores on.each ‘test. for
groups of successive: apswer sheets, so

that p&rcentlla ranks may be readily

computed as soon as the scoring is com-.

pleted. Finally, the ‘maching will pre-

pare a graphie reenrd of the number .

of times, dach tesponse’ to’ each ‘item
has been marked on a number of suc-
cessive answer .sheets. Not only that,
but these gt‘"lphlé 1tEm—rE'€pﬂnse counts

may be separately. obtained for exam:

" inees making high and low scores ‘on -

the test being scored, so that item-test
correlations may -be readily computed.
All of these operations—scoring, trans-
forming, cross- foofing, ' cumulating and
computing of means of scores, squared

scores and cross products, printiftig of .«
An:nmplete reports, tabuliting of fre- - s
.quency distributions 4nd

—all will be performed to
a single original run, of the answer sheet
through the mfu;hme 1."

I shall tell you in a'minuté at what
rate these Gpcratmns\ will ba perfrprmed
but first let me.say'a few words about
the - scoring 1nd converting progess.
Preliminary to'scoring a- gmup*gf an-
d a “con-
ar d. The
stand-

version sheet” must be prep
key sheet caﬁsists “essentially o

‘ard answer shegt 'on which the right an--, (

swers have been marked in pencik in
the’ordinary fashion, and on which cer-
tain ‘control - informatjon is entered in
'bDXEs Thﬂ con-

jtem counting s
cther during . e
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version sheet looks just like the key

sheet, but on it the conversion tables are »

entered in coded form, again by mark- .

ing boxes. The key and conversion

sheets aré placed on top of the stack

of answer sheéts tq be scored by them,

‘and’ these "are placed in the machine

‘in the safne pile with. similar stacks for

other tEst batteries” The machine “mem-

orizes” 'each keéy and conversion.sheet :

.ag it comes. alcmg, and’ scores the suc- -~

ceeding answer * sheets Elccmrd;ﬁgly, oA

each-key -and set ‘of ‘ronversion tabl ]

- bamg automatically eraged from ﬂle '
‘rhemory; as new key and DHVE}%Q n¥
sheets come alorig. Thus, practlézﬂly no,

'michmé timeYs “required for maka-i
ready or Em’ cﬁ:mgc -gver from otje gt?)
to -another, and the rn*xchme is capable
of: practically cpntinumus Qpergtlgn for: -
‘long periods, even though many dlEer- pet
‘ent jalis are to’ be handled: during ‘any
‘period., .

The b'lSllZ mte of tHe equlpmgﬁt is

6000 answez sHeets per hour. However, -
the‘humber of- tests' | scnréd or. sém‘as fe-
pnrteﬂ is grmtly in gxeess of “this num-
" ber: Ip the pase:of "the Towa: Tests .Qf ;
Basic-Skills, for éxamiple, which consti- T
tute a, l4-test-battery with’ thyck sub-

. mhla the mz:lchme.wﬂl obtain, cnnﬁrmt &
thrce 1g1t

CAr - mﬂm he
equipment’
terms of a spd
“In the Pall”
High ‘;t;hqDIq
ber of each
nine tests to
about 400
¥narked answ
City, where w
'tlShC‘“ll wmk 1nd

Q
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a* gorre ?ﬁndmglyﬁ largg amount of the
;" kind- of ‘specialized equipment we are
. now using.. Even_this exar

wow

set }Jf four Qmﬁle r.:arés far ea

the top of each card, and the third is a

school summary report of the mean of:

the scores on. each test for each grade
in the schﬂul. For ‘these purposes we
require a- large ‘temporaty staff, pro-
vided with :all ‘of the" presently’ avail-
able speeml:zed equipment-such as
electric ‘typewriters, -comptometers,
ﬂutuniggc computing machines, electric
aceounting . machines, and punched
card tabulating équipment—that- it is
possible for them. to. use efficiently, I
cannot take time now £6 describe our
procedures, but Isdo not hesitate to
claim ‘that we do this work as accu-

rately, quickly, and Ecﬁnumzcally as the -
. same kind of work is being. done any-"
% where in’the country; regardless of the

tybe of equipment used, The staff con:

sists of about 40 unskilled workers who. ..
‘ardstrained on the job, arid ahout 20°

skilled and experienced workers, such
-as typists,” computing and oun
machine operators and punched?c
tabulating equipment operators, "/t
thiis :staff .of- 60" about five )yEBkS to
handle -ours program, The newW equip-
ment. -will dgigtheir work in three days,
' i l‘murs of (;i:mtmuDuS _ma-

ru\udad ﬁf course, w1th

nple,  how-
ever, seriously understgtes the capacity
tesinge in this ex-

T

ancf correlation data.
Perhap&thls is a good time to remind

you that what I have been telling you

is" what the equipment “is desi,
do, and.not what it has yet done; Hach
of }:B ponent upérahgysghas been

B

e

uﬂ-.:qm',

o
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pupil, -
" with his name and’scores typed® across

ipme
ample the equipmeit does nut perfarm
any of the operationsgof which it is -
. ‘eapable, such as A%abuhtmg f;';queqcy :
;di*‘tributmns or *ﬁum&ﬂqhng?. ’

: émﬁs in other EIEQL;'D
In operation él;éwhegp,

, ‘their installation
: begun :md man)

ér pr*ictmil

cause delays. ’
ineideﬁta]]y; :
“omits” countds
and sums of pi gd_
the gr.;pm?;,.sﬂ
quency  dis

_ladded as S0 .

ted bugs may
_bésm . equipment,
‘jclude the
o sums of’s Squaras

h;v&f‘{lrready mj ibatd
rﬂng to m'llus the - servi

ingd | ve will wish to consult’
than are here today, o0 as *
to. gisy équate’ consideration to all
intereg nd points* of view, and ‘we
want!/ifi¥sgive. you a chance to think .
\thqut the implications of this" equip- -

ment before we consult you. Another .
rgaenl for an early nnnuum:gment is"
lgd more time to gef ready, for an -
yomtilization of the - equipment. I
,‘%Fguess that most test . publishers
or program directors who may wish to
-adapt; their answer sheets and- related -
o this equipment will réquire

¥ l B B

2 fnnstmctmn
EJ ;ﬂcmg, but -
(Sity ]ms ]ust o

eans t]mt dui’—‘ .

I~but they do

H

it will give any of you who are in- -
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from 6 to 18 months for the purpose,
not including the time needed for care-
ful consideration before taking such a
move at all, so that for this purpose this
advance announcement is none too
early.

1 shall tell you more later about the
plans we have thus far worked out for
making this equipment generally avail-
able. First, however, I'd like to provide
you with a background for my later
remarks by discussing briefly the prob-
able significance of electronic test proc-
essing for educational and psychological
measurement and research in general.
These. remarks will be concerned not
just with this particular equipment, but
with any equipment of this general
type that exploits present possibilities
in electronics. What 1 shall next have
to say, then, will be said on the assump-
tion that the services of equipment of
this type can somehow be made avail-
able to anyone who needs'them. )

I don't think you will require much
convincing that there is.a real and
urgent need for the kinds of services
that electronic equipment can render,
There are now in operation in this
country a large number of wide-scule
testing programs, in each of which rela-
tively long multiple-test batteries are
administered to large numbers of exam-
inees on the same day or days or within
a relatively short period pf time, and in
which it is highly desitable to report
tha reculte to the participating exam-
inees and institutions in the shortest
possible time. These include not only
state, regional and national testing pro-
grams, but also programs conducted
within individual institutions or individ-
ual city school systems, such as fresh-
men placement or entrance examination
programs in large universities and col-
leges, or achievement testing programs
in large city school systems. Practically
all of these programs involve a very
heavy peak load of clerical work which
can usually only be handled by a tem-

porary staff—a staff hired, trained, and
used for only a short time and then
dismissed, upon each recurrence of the
program. The recruiting, training and
supervising of these temporary staffs
usually constitutes the most difficult
problem in administering a large-scale
testing program, and in many- instances
very definite limits have had to be set
on the program on this account. In
Towa, for example, for our Basic Skills
Testing Program for elementary schools,
which is of twice the scope of the high
school program I have described, it is
utterly impossible for us to recruit in
Towa City as large a temporary staff as
we need to process the test results cen-
trally. We have, therefore, been forced
toirequire the schools to do their own
scoring and preparing of list reports—
thereby placing a heavy and unwel-
come burden on the teachers, who are
required to do this work at no extra
compensation. Similar situations exist,
I am sure, in many otlier states. With
electronic equipment the services pro-
vided to the séhools in this and other
programs could be greatly extended,
and the cost and administrative incon-
veniences to the schools: could be
tly reduced.

Not only would electronic equipment
make possible great improvements in
sting programs, but it should result
in the inauguration of many new pro-
grams as well. The advantages to be
gained through cooperative organiza-
tion in educatiopal testipg are extremely
important, and should be made much
more widely available to the schools of
the country than they are today.
Through the cooperative administration
of uniform batteries of tests at the same
time and under the same carefully con-
trolled conditions to large numbers of
pupils and schools, it is possible for the
schools to secure much more meaning-
ful, more specialized and more up-to- .
date rorms, to insure greater compara-
bility in the test results from school to
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schml and from pupil to pupil, and to
profit from the many economies made
possible thmugh large-scale operation,
not only in' test processing but in the
construction, pmduchﬂn and digtribu-
tion of test materials ‘as well, :In the
Iowa Fall Testing Program, for:exam-
ple, we are able to give the schools, at
a cost of only 35¢ per pupil, services
that they would be unable to secure at
several times the cost if each schook
were to plan and conduct its own local

program independenﬂy I am sure there

institutions that wc:u]d now hké to make
the advantages of cooperative testing

- available to the schools in their own

states, but that have been prevented
from dmng so primarily by the lack of
the personnel and equipment required.
Electronic test processing, if generally
available, should provide a new :and

. pmwgrful stimulus to the launclpng of

many new testing programs of a wide

N variety of types, and should thereby

gréatly increase the scope of testing
throughout the country.

Electronic test processing. could also
have a profound irfluence upon the
methods of marketing standardized test
batteries that are ‘pnmanly intended for

_.independent use by individual school

systems — particularly relatively long
batteries such as the Metropolitan and
Stanford Achievement Tests, the Differ-
ential Aptitude Tests, and thE Primary
Mental Abilities Tests. Electronie proc-
essing may make possible the marketing
nf sueh tests in muﬂh thr: same fashmn

Kodachrome flm. That is, thg tests
could be sold with machine-scorable an-

- swer sheets on which the processing

charges are paid by the consurner when
he buys the tests. After administering

‘the tests, the schools would simply send

the ‘answer. sheets to a central service
agency and quickly réceive back again
individual and summary reports of the
results at no extra trouble or cost.

174

- Copies of these reports, or of the fre-

quency distributions of scores, could
be sent to the test publisher, who would
thereby be enabled to establish and
maintain very stable and up-to-date-
norms on the basis of the results from
all current users of his tests, and at
practically no extra cost to him. At the
low processing costs which electronic
equipment and this method of market-
ing should make possible, it seems
likely that most schools would jump at
the chance to avoid the annoying cleri-
cal burden which is otherwise plgced
on their teachers and adrmmstz%
staff, and with attendant delays in ‘re-
porting. Both in cooperative and in in-
dependent testing, then, electronic test
processing could greatly increase the
scope and popularity of objective test-
ing in general. ‘

Electronic test- processing will per-
haps be of greater interest to many of
you here today because of the ways in
which' it will mak# possible new fypes
of tests and testthg services, or types
that have heretofore been regarded as
impracticable. Tests that'involve very
complicated scoring procedures, for
example, such as weighted-item or
weighted-response scoring, or tests in

- which a number of different scores are

obtained from the samg items or from
overlapping groups of items by the use
of different scoring keys and different
sets of weights, have heretofore been
generally impracticable for wide scale
use, both because of high scoring costs
and high costs of test development.

Electronic processing will make these
and even more complicated scoring pro-
cedures and developmental procedures
as practicable as any others. Consider,

for example, the possibility of providing
tests, inventory blanks, attitude survey
bl:mks etc., on which the report to the
consumer ccmsxsts primarily of counts
or aversgs scores on- mdlwdual 1tems

mxght be the market for mstance for
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" an employee inventory blank for large

seale industrial employers, or for a
highly -diagnostic curriculum survey,
instrument on which percentages of
correct responses. to individual jtems
are reported for all individual classes
and schools in a large school system?
Such- instruments and services cannot

" now be provided at a sufficiently low

cost to make them saleable, but could
easily become practicable with the aid
of electionic processing equipment.

I have saved for the last what I sus-

‘pect is. the most intriguing subject of all

for. most of you here today, but which

l;

" because of lack of time I shall only be-
- +.able fo mention. That is the possible
* influgnee of electronic

: : equipment upon
educational and psychological research

in-general, What will it mean to you,

r

for instance, to be able to secure jtem
analysis data, frequency distributions,

group variancés, feliability caefficients, -

and inter-test’ and inter-item correla-
F . PR ; K 1 N

tions on expénmental tests as the tests
are being scored, at only a sthall frac-

tion of the cost and, what is more im-

portaht, in a very much smaller fraction )

of the time, than would now be re-
quired?” What will be the result of
similar savings in time.and cost in the
analysis of widely -administered ques-
tionnaires, personality inventories, check
lists, opinion survey field reports, etc.?
- In making these comments, I have
been assuming that the advantages of
clectronic processing can somehow be
made available to everyone that can

_profit- from them. How this may be

done 1 ‘can now only guess—but I do
have some informed guesses to offer.
I do not believe it will come about
through any "widespread duplication at
other- centers of the kind of equipment
we are now installing at Iowa. There
are two- good reasons for this. One is
that this type of equipment is ‘too
costly, as any of you will know who
have given any attention to the cost
figures for existing electronic computer

_ stallations of this type.

installations, The other is that.
no need for more than a very 19§

It is very difficult'to estimate Yhat
the final cost of the Iowa equipment

will be. We have been very fortunate -

in having had available the'resources -

and facilities of a large university, in-
cluding the use of the:machine shops
‘of our colleges of engineering and the
technical and consultation services  of
members of their staff, at practically no
cost for the project, and the basicilogi
cal design of the equipment has ¢

us nothing in cash: L think I can ;safel}f-

say, however, that had we turned over
our present pefformdnce specifications
to any large electronic énféériﬁg firm
ndfasked. it to start from scratch ‘to
fidef these specifications, we would
have had to spend in the-neighborhood
of half a million dollars. o

Quite obviously, therefore, it is not

to be expected that this kind of equip-
ment will be duplicated in very many

other places in the country. It happens ’

that the lowp programs are large
enough to justify the heavy expenditure

recquired on. their own account, without

counting on outside business, but, as I
have already indicated, there are very

few other test agencies that can justify -

work already in hand, If the Iowa
equipment is made available to them,
even these agencies may find it diffi-

a similar expenditure on the basis of

enlt to justify similar installations for

themselves. Accordingly, until elec-
tronic engineers find very much less
costly ways of doing these- things, if
this kind of processing service is to be
provided to the country as a whole, it
will have to be on a highly centralized
basis, from a very small number -of in-
stallations. ’

Actually, in consideration of its
amazing capacity, a single installation

like that now being made'at Towa can; -

for a considerable time, take care of

practically. all of the wide-scale testing
=~ : .
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programs in this country that are now
able to take advantage of it. I have
already indicated that this eguipment
can handle the Fall Testmg Program
for Iowa High Schools in about three
days time, but it should be noted again
that this is one, of the largest of all test-
ing programs now in regfular operation.
Most prevailing prcngranﬁ’ can be
handled by this- equipment’each in a
few hours time. For example, it should

.be possible to do all the scoring .and.
.reporting for the  Medical Aptitude

Testing-Program of ETS in a single

..day, and yet have time for one or two
-smaller ‘programs as well. From the
_point - of view of the whole testing

movement, therefore, it will for some
time be difficult to justify even one

' ad\dlbonal installation of this kind, un-

less it be on a purely competitive b:ms

T think I have said Enough now to
make it clear to you why we have been
willing at the State University of Iowa
to gamble. so heavily on the develop-
ment of this equipment, and why we
have been so concerned about the prob-
lem of how to utilize this equipment to
the best interests of educational and

." psychological measurement - and " re-

search in general, rather than in our
own interests alone. With thes¢ general
interest§ in mind, we have established,
for the management of this equipment,
an independent non-profit corporation
t6 be known as Measuementﬁegearch

. s s .
Center, Inc. The vriginal gssets of Lms K

corporation are to be the “free time” of
the basic equlpment which I have de-
scribed in this papet. This basic equip-

. ment is being paid for and will remain
the property of the State University of-

TIowa. The University and ithe Iowa
Testing Brograms will have prior claim
on the use of the equipment, but will
almost certainly not require m
ten per cent of its time. The 1
909 or more is the “free_tim

Belongs to the Measurement Res&arch
Cfénter '

As is stated in its charter, the pur
poses of the Measurement Research
Center are exclusively beneficial, scien-
tific and educational, and no part of, the
net earnings of the corporation may
inure to the benefit of any private
shareholder or individual. Inmdentally,
this is definitely not the kind of “non-
profit” corporation-in which large sal-

aries are paid to its officers in lieu of

profits. The principal officers of this
corporation arg all full time employees
of the State University of [owa, and

- there is now no intention that they will .

drasv any salaries from the corporation.
The more specific immediate pur-
poses of the corporation are research

into, development of, and the beneficial -

uti]j'za ion of labor and time-saving de-
vices in the field of educational and
psychological . measuremenb,\\ The first
claim upon the net earnings of the
corporation will be fcg research and' de-

velopment leading to'the improvement
and- extension of the original equip-
ment, or-to its duplication elsewhere if
other service centers seem desirable.
We hope in this way to build up a
general purpose computer laboratory
facilitating many types of educatianal
and PSthD]Dg]EﬂI research and de-
velopment.

What is left of the net earnings of:”.’
the corporation after these immediate .
purposes are served will be devoted ex- .

- clusively to edueational research. How-

ever, it is by no means our intention to
maximize the net earnings of the corpo-
ratiofl for these research purposes. On
the contrary, our main ultimate objec-
tive is to encpurage the gmwth and
improvement of measurement in gen-
eral by reducing its cost to the con-
sumer as much- as poasibjé We. hope
from the beginning to offer our services
at no ‘more than half the cost at which
the same services can. be .obtained by
any other present means, and we ex-
pect to reduce the costs still further as
the scope of our operations increases.

176



O

ERIC

Aruitoxt provided by Eic:

168 1953 INVITATIONAL CONFERENCE

‘You may, perhaps, be interested in a
few facts about the development and
construction of the equipment. The
electrical and electronic components
are being constructed in Cambridge,

- Massachusetts, under a contract with

the Educational Research Corporation,
and under the direct general super-
vision of Professor Philip J. Rulon of
Harvard University. Fortunately for us,
ERC is small enough to be able to by-
pass’ the usually expensive and time-

* consuming red- -tape of hr(%er organiza-

tions, and yet is able to devote to the
project the very best of . engintering
talent, of whom I should mention par-

ticularly :Mr. Earl Krohnand, Mr.. h

George Hite, the senior engineers of
ERC, Mr. Andrew Veranais, and' Mr.

. Bal‘sgrt Edberg, the project engineer
for the State University of Iowa. THe

mechanical components have been con-

, structed or adapted by the Mast De-

velopment Company of Davenport,

‘Towa, and in the shops of the College

of Engmegrmg of the State Umvgrsﬁ?
of Iowa. We have been very fortunate
also in having secured the sympathetic
cooperation of Remington-Rand, Inc.

1

Pl

>y

) Ruloft?

Remington-Rand has made available to

_us an output printdr almost ideally

suited to our purposes, and has helped
us ig the procurement of other " vital
eqmpment also. The basic logical de-
517 ‘the equipment is my own, but
.;ry deeply indebted to Professor
y r having induced me to look
for a thm‘uughgmng electronic solution

to the problem, and for having sug- .

gested certain general design features.

engineers who have succieded so well

1

‘Major credit must go, of course, to our

in translating this Jogical design into’

workable electionic terms.
I should like tq say, in cldsing, that
I have felt justified in utilizing my time

on this program as I have, because, to ..

the best of our intentions at least, the
.Measurement Research Center is to be

regarded as the common prnperty and’

in the common interests of practically

all of you here today. Next to hoping

_that the equipment will work at all,'I
“hope that it will work to the las‘tmg

and significant benefit of educational
and psycha]nglcal measurement in gen-
eral.
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SPE.AKING FDR INTERNATIDNAL BUSINESS MACHINES -

I @EELATTE very much the opportun-
- ity of- attending this conference and .
particularly of appearing on this panel
to tell you of IBM’s interest and al::tw-
“ity in the test scoring field.

We have heard many outstanding
- discussions and papers .today on test
'sct;rmg machines, testing’ prucedu:es
new. -approaches to the test scorirg
pmblem .and high speed electronic,
computing machines. Following * so
many fine presentations, .my remarks
will be limited to a féw statemeéiits of
fact regarding our [:lﬂSlﬁﬂn in' the test
scoring field.

-First of all let me réstate a basn:
tor which establishes IBM in, the tests
ing field. We in IBM are not testir g
experts, guidance counsellors, or psy-
chologists.: We are a manufacturer of
technical precision machines des:gned
to relieve the individual of any man-
ual repetitive processes involve
computation, accounting, - ah
keeping. We are no mora,
a pattern for testing procg

‘scoring than we are attemptib ﬁmata

the applied scientist in computation”
methods. All of you are aware, I'am
sure, of the many developments in this
latter field which we have made in the
last few years. To name some of them~
— the 604 . Electronic 'Cglculating
Pirich, the Card Programmed Caleula-
- tor, the 701 Electronic Data Processing

_without limit
thEsa machings; in their present form,

»whﬁlt you have asked for..

s

Machine, agd thE 655 Magﬂétm Drum
Calculatgr
Many o

these mm:hm&s can be an{ =

_ afe being used ‘in prm:essmg certain - -
. opérations in the test scoring ‘field. The = .~
-capacities of ‘these machines are tre- - =
‘mendous, their speeds extreniely” high, .

and -their' practieal. applicatjons’ almost B
ut we fully realize that

not the ‘answer to the majority of . -
yam problems.: Most significant of the -,
restrictions which ‘make them imprs*
tical..for’ your needs “are, - first—the "
t:émendnus expense of the machines, -

- and’ second—the time invblved in set-: .
* ting up and prgg;rammmg wurk for

them. -

Many ‘of  you are using sbme Q}\ our

'standard punched card units in your

dtem analysis, and evaluation
rations.. But we st')l know that these
machines, at least ‘at present, are not

the ideal solution to the problems, =~ "

W¢d have studied the needs of the -
large testing .agencies and the smaller '
ones as well. We think we know what
it’ is that yf;m want. At Igast we know

Before going any further with .some T
problems and ramfﬁcatmns involved in
designing a ‘new “%coring~machine, I°° * -

‘would like to make an announcement,

You may have Leard rumors—I have
talked w:th ‘many of yay over the. ]ﬂst S
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- two years*Wa have encountered some
delays due to defense engineering proj- .

‘ects. But——in our laboratories now, our.

_engineers, are working on a. vastly im-
_ ,proved test seoring machine. The speci-

fications for this' machine have been
drawn up after studying the problems
with you. Those of you vith whom we

; iscussed these have given us your

1053 INVITATIONAL CONFERENCE ~ -

probably most of us are using dn auto- .
mobile which costs halbeas much to buy
and operate. It serves our needs quite
well .even though the horsepower rat:
ing is about half oF the other and in

general ‘dimensions - it is considerably
(smaller. o -
\ IBM is perfectly capable of building

a machine which will 'meet -practically .

approval of them. v o

‘We sincerely Delieve ‘that this’ ma-
chiné will give you the needed results.
“You will find ‘that it will irncorporate

., those features which are presently lack-

ing in our existing machine- with some
-additional onés to expedite the scoring

‘operation. In principle, it is similar to

.our present machine. Biit the improve- .

- .ments which will be made will give
/rfi:nu a far superior product and most

assuredly you will find that its results -

~ will give you thé accuracy you need.

The first question yéu will probably -

ask is why have we decided ta improve
the 'present type machine rather than

"~ come up with an entirely new. operat-

ing principle, Several influencing fac-
tors have decided this. First—you need
and want an improved machine within
‘the foreseeable future. Although we are
working on new sensing and recording

*principles, they are not yet at a point

where they can be made. available.

. Second — improved circuitry _design

.makes possible now highly reliabfle and
- accurate analogue c@mpﬂﬁﬁgggnechgné

isms. This is évidenced by act that

some of the latest high “speed -and

‘large capacity computing machines. in
use today are analogue machines, Third
—it is essential that we produce
chine which will be economical

_ financially acceptable fo you, I.need
not review with you the'fact that-since

‘we first introduced a test scoring ma-
chine in 1937. engineeiing and produc-
tion, costs have increased to¥a point
where - comparisons = are ‘staggering.

‘Most of us would like to be_the proud’

-“owners of a Cadillac but I daré say that

any- Tequirements-specified—However, -
there are definitely some¥actors which -

must be taken into consideration. Large .

capacity machines are very costly. not
only to build but also to, operate. Sim-
ilar to large production equipment,
these so-called “giant’ brains” must be -
able to support themselves. Can the

fects primarily only the larger organiza-
tions? What about the smaller organiza-
tion currently using one or two of "our
‘machines, or perhaps sharing one ma-
chipe with several others? Itis inter-
_esting to note that these, smaller users’
of tesh:scoring machines constitute the
greate; majority of the total snumber
of machines in use today.
“ Even though the argument might be
pragefized that a few large scale ma-
chings, strategitally located, would bé.
able’ ;tb&pmc;ess all- machine scoring.
throughout the country fo better -ad-
vantage, we can point out many im-
practicalities in this idea which' more
than offset the advantages. We and
other organizations have established
large computing and accounting cen-
+ ters throughofit the country with the
most -powerful machines known to -
_handle every type of problem. :How-*
“ever, we have had no indication that
these “machine centers are replacing
_any numbers of -smaller dnstallatioflt:
-¥So it is with our test scoring machide., "
. Even though many of you are offering
_test scoring services on a wide basis,
- our salestindicate that the single ma-
chine users list- continues -to’ increase.
We are enthusidstic with you aboift the

i

-

testing field as a ‘group * support the
. development of a machine which af-
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therefore, believe.that Hlaix ¥ |
improved low cost mac) at can
serve ti large user and t,ha small is
the first imglortant. step-in, the devsﬁlgg-
ment program. I would like to réem-

_. :phasize alsa that this machme is w‘hat
* . you have asked s to mike. -
May I empMsi

ize algo that ﬂns ma-

"would not have recommended that we

&

even - consider building it. IBM will-
build almest any machine asked for on
a special contract bdéis where funds
for such a. project arg available. We:
may have discouraged some of you on
such. projects .at 'times when. engineer-

. ing and production facilities "were not

available. However, we are interested
in such pmjer:ts for your field as well
as others, .

But our ‘own research and develop-

‘ment projects continue in our labora-
__« tories, and we know that some of them.
~ will definitely affect your interests. We

are working on new deyjces and prm—
c1ples éwhich will be standard ‘& equip-

“ment in the future. A machine capable
of fum:tmgng as a scoring machine «sible. When laboratory inodels are com-
“pleted they will be placed on “test in .

. scanning ar

alone and also which could be tied in
with other standard data processing
units is certainly the ideal§We believe -
that future scoring mach will be
forthcoming “in our normal document *
1 sensing, computing, and
date procesiing machine development
program. These will be the -answers
to ydur many needs, buth practically
and economically.

s 'Now, what are some of th\: lmprD\Fe=

" ‘ments of otr ‘proposedsriew machine?

First and most nééded — answer
sheet mark discrimination. The ability
of the machine to determine those an-
swer sheets which are not machine
scoreable ‘along ‘with uther sheets in
a group. :

- Second—an* improved scoring key.

Thl:dﬁlmprmfed Vcahbratmn and

4 ent_our final in- _lmbxhi:);
térest in this project. If it were I

Faﬁthsmcrﬁasa
and: scnrmg combinatiops. .

Plfﬂ’le‘lEfG\‘EE fgedmg and faﬁ%r;

Qpegatlcm,x

- whd markmg of scores, I . o~
Sevent —avgmu 1mpruvemgnt in re-

macRine andiervice, -

‘Therg, are’ othersi which have §D ‘do
with thé eng‘meermg technicalities, but
all of ‘these will, I assure you, lead to
a’ tremendously 1mpm-\n:d machine.

WE hﬂVE ccmsxdered char features

5heets and prmtmg of scores, as well as

automatic programming for formula- * . .

scoring. We will be happy ‘# consider”_
these further With any of*yew who feel
-yot would like to have them. BBt
the present they will not be added as

‘standard units, This is in the interests #=

of cost to you and ‘Because we are op-
timistic about how some of our fut-ure
developments.will be able to serve you, '
We are also demrnug of getting the

new ﬁ]ﬂehlﬂé to you as s00n as PDS— i

the field and at that time we will ask

yous, assistance in Ev*ﬂuatmg the ma- .

chine,

test scoring machines being introduced
to the field. It would be most presump-
tuous of us to think that we were the
only ones capable of building a market-
-able scoring machine. With these new .
machines more penp{a will be working
on and suggesting mﬁcﬁma iprove-
‘ments and design char ges, C
tive ideas will.be offe

sm}rmg mn{:;];ms whit

%o produce
serve you
different upersimg principles émplﬂyed
the more complete will be the cover-
"lgé of the machine scoring field.
Fma]ly, ‘we m IEM want you to

L 1TL

‘ uf cirenits - ta ehnﬁ]ite drift -
and continuous check o .
méter capm:ltgr.

7 \mll better -
d- naturafly, the. more "

ia_nperatmn_ﬁf_the_ﬁ_

el

‘ﬁ

A

We arg glad to se¢ some other new g o



" know that we will continue %o be in-

. terested in assisting you. We hold our

" agsociation with' the testing ﬁe%. }n
nelp

-

A " high regard. We appreciate the
_and assistance you have given us and
- we look forWard to continuing our fine

relations with. you. Your suggestions
will always be welcome and we -are

fat with the close coopera-
be' able: to produce for jou the ma-
chines which will answer® you¥ future
‘needs. - . _

T
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- It has ‘been a great pleasure for me '-
'to be with you today and although my

asquaintance with <members of this :
" group has been. growing rapidly. for

the. last two years, this' meeting has

been of tremengdous “assistance to me.

! am looking forward to my visits in
your offices and 1 hope' you will con-

ey -

or_assistance when.

we may be able to.improve our ma-
chines and service toyou. © = -

problems arise and when you feel that )
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